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CHAPTER I. INTRODUCTION 
In an effort to provide price and income protection for farmets, 
assure consumers an abundance of food and fiber at reasonable prices, 
and continue food assistance to low-income households, the United States 
has experimented with a wide range of agricultural policy alternatives. 
The very nature of agricultural production continually demands that new 
approaches be taken. A year of drought may reduce the need for produc­
tion control in one year only to have a bumper crop the following sea-' 
son with subsequent oversupply and low prices. 
Another important aspect which arose over the years is the inte­
gration of U.S. agriculture into the world market. Early in the history 
of U.S. farm policy, the enactment of import quotas, price supports, and 
subsidies, designed to maintain the price of U.S. farm products, often 
had the unexpected result of Isolating American Agriculture from the 
world market. As the United States became more integrated into the 
world market, the higher export levels brought about higher prices and 
income to American farmers, but not without some side effects. World 
economic and political situations are now reflected quickly in U.S. 
markets. Hence, agricultural policymakers have to be aware not only 
of domestic influences upon the well being of the agricultural sector, 
but also the multitude of foreign influences as well. 
All of the above situations, plus many more, have continually 
surfaced and resurfaced, creating the need for continued government 
intervention in the agricultural production sector. Numerous 
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research efforts have analyzed the impacts of alternative economic and 
policy incentives upon the aggregate behavior of U.S. agriculture. 
Detailed analysis of inter- and intraregional interdependence among 
crops and production alternatives are necessary for effective policy 
formulation and evaluation. Due to shifts in regional comparative 
advantage in crop production over time, the use of nationally aggregate 
analyses to determine the impacts of selected policy programs upon 
regional crop production behavior may not be appropriate. Hence, an 
interesting research question is: "What regional differences exist in 
the supply response of crop producers to alternative market and govern­
ment policy incentives?" 
The specific objectives of this study are; 
(1) to specify and estimate a set of acreage response functions 
for 8 principal field crops produced in 11 spatial regions 
of the United States; and 
(2) to assess regional differences in acreage response to the 
economic and policy program provisions in effect between 
1960 and 1980. 
Regional acreage response modeling is not a new idea. G. Collins 
(1980), Heady and Rao (1967), Hoffman (1973), Houck, Ryan, and Subotnik 
(1972), Morzuch, Weaver, and Helmberger (1980), Neenan (1981), Penn and 
Irwin (1971), Whittaker and Bancroft (1979), and Winter and Whittaker 
(1979), have made important contributions to regional acreage response 
analysis. However, with a few exceptions, these studies tend to be 
either multiregional models of a single crop or multicrop models of a 
3 
single region. Hence, formulation of a multlcrop, multireglon model 
should be a useful endeavor. 
The present study is organized In the following manner. Relevant 
literature pertaining to acreage response estimation in theory and 
practice are reviewed in Chapter II. Chapter III presents the specifi­
cation of the regional acreage response functions developed in this 
study. The functions are estimated for 8 crops in 11 regions of the 
United States, with the results of the equation estimates presented in 
Chapter IV. Finally, In Chapter V, conclusions are drawn and compari­
sons are made among crops across regions. Recommendations for further 
research are also presented. 
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CHAPTER II. REVIEW OF LITERATURE 
Acreage response depends upon many factors, and the literature 
contains a wide range of Independent variables designed to measure 
farmers' planting decisions in view of government policies and other 
economic influences. Three sets of variables, in particular, have been 
sources of disagreement among acreage response modelers. These are 
variables which measure expected price, the impact of government pro­
grams, and the effect of risk and uncertainty upon acreage response 
(Burnstein, 1980). The purpose of the following review is to focus 
upon the treatment of these general sets of variables in econometric 
specifications with emphasis on the advantages and disadvantages of 
each. The chapter concludes with a brief review of methods for analyz­
ing regional problems. 
Expected Price 
Price expectations are an important ingredient in examining acreage 
response for major U.S. field crops. The relevant supply-inducing price 
is generally maintained to be the one farmers expect to realize after 
the production process is completed (Nerlove, 1958). Expectations about 
uncertain post-harvest commodity prices are formed individually and with 
considerable subjectivity. Micro-level studies tend to indicate that 
many farmers use more than one simple model, or a combination of features 
of several simple models, to develop their price expectations (Fisher 
and Tanner, 1978; Heady and Kaldor, 1954; Lerohl, 1972; Turnovsky, 1970). 
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Hence, significant measurement problems face researchers who attempt 
to model aggregate supply. 
The literature on empirical acreage response contains six major 
approaches to the measurement of expected price; however, no firm 
conclusion as to the "best" technique has been determined. These six 
approaches are: (1) naive expectations, (2) weighted expectations, 
(3) extrapolative expectations, (4) adaptive expectations, (5) the 
weighted support price technique, and (6) the use of futures market 
prices. A review of these price expectation schemes follows. 
The simplest technique for representing expected price in empirical 
studies is the naive expectations model. In this model, the expected 
* 
price formed in the current period (p^ ) is assumed to be the actual 
price observed in the previous period • Hence, = ^ t-l' . 
type of expectations behavior is exemplified in the traditional cobweb 
model (Bzekiel, 1938). The crucial assumption of the cobweb model is 
that producers believe that the current price will also hold in the 
next period and so they plan new production according to current price. 
A major criticism of the cobweb model, and, hence, of the naive expec­
tations model, is that "... it seems very implausible to assume that pro­
ducers continue to expect that price will remain constant to its pre­
vious level when, on the contrary, it goes on varying period after 
period. Even animals learn from experience" (.Gandolfo, 1971). Lagged 
prices are used frequently in acreage response functions, but usually 
in the context of adaptive expectations or partial adjustment formula­
tions. 
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The weighted expectations approach assumes that current price 
expectations are formed on the basis of historical price observations, 
with weights being given to reflect each period's relative importance. 
This can be represented as 
* " 
p = E e.(p^  ,) (2.01) 
 ^ 1=1 ^  
n 
where E g. = 1. Choice of the distribution of the weights, S., and 
1=1 
the number of lagged periods considered, n, varies between studies. 
Adams, Menkhaus, and Keith (1981) assume a three-year declining weight 
structure with = 1/2, = 1/3, and " 1/6, as one of their 
alternative supply response models for selected U.S. field crops. Lin 
(1977) incorporates an Almon polynomial lag structure in order to investi­
gate wheat acreage response in Kansas. The number of lags used in Lin's 
alternative models ranges from two to seven, with five chosen as the 
"best" length of lag. Traill (1978) also assumes an Almon weighted lag 
with n=4 for his study of U.S. onion acreage response. Distributed lag 
models are crltized for their lack of theoretical underpinnings. Usually 
the form of the lag is assumed a priori rather than derived as an impli­
cation of a particular behavioral hypothesis (Grillches, 1967). It 
should be noted that if n=l then the weighted expectations approach 
collapses to the naive expectations method mentioned above. 
The extrapolative expectations model (Goodwin, 1947) hypothesizes 
expected price to be a function of the observed price of the previous 
7 
period plus or minus some fraction of the price change in the previous 
two periods, i.e., 
P* = Pt-1 + 9(Pt_i - Pc_2) • (2.02) 
where -1 < g < 1. Goodwin maintained that producers in a market with 
a commodity cycle have little to sell when prices are high and much to 
sell when they are low (since that is what makes the prices low). Hence, 
producers in this situation may cease to take current price as the expec­
ted price, especially if the duration of the cycle is short. A p < 0 
in Goodwin's formulation implies an expected reversal in price. T. Ryan 
(1977) found a price reversal pattern in his study of U.S. pinto bean 
supply response; however, the Goodwin model was generally not successful 
as one of Adams, Menkhaus, and Keith's (1981) alternatives for selected . 
U.S. field crops acreage response. If S=0 the extrapolative approach 
also collapses to the naive expectations model. 
Lagged price observations may reflect only a temporary deviation 
from a long-run trend and, thus, bear no relevance to current, much 
less expected, market conditions. If this hypothesis is true, then 
neither the naive, weighted, nor extrapolative models would necessarily 
give adequate forecasts of expected commodity prices. Nerlove's (1956, 
1958) attempt to correct these potential forecast errors is formalized 
into the adaptive expectations model as follows 
P* ' P'-I + 6'Pt-l - Pc-l) (2-03) 
where 0 < 3 < 1 is the coefficient of expectation. Producers are 
assumed to revise the price they expect to realize in the coming market 
8 
year In proportion to the prediction error made in the previous period. 
Past prices are assumed to have some influence on the formulation of the 
expected price with greater weight given to more recent values. The 
strict inequality constraints around g follow from Hicks' (1939) assump­
tions on the elasticity of expectations. These constraints do not allow 
the naive model to be a special case of the adaptive expectations 
approach. Some variation of the adaptive expectations method is used 
in a majority of empirical acreage response studies (Blakeslee, 1980; 
Collins, 1980; Garst and Miller, 1975; Heady and Rao, 1967; Hoffman, 
1973; Hoskin and Fryar, 1981; Houck and Gallagher, 1976; Houck, Ryan, 
and Subotnik, 1972; Jesse, 1977; Just, 1974a, 1974b; Lidman and Bawden, 
1974; J. Mann, 1973; Meyers and Hacklander, 1979; R. Miller, 1979; 
Neenan, 1981; Penn and Irwin, 1971; Rao, 1965; Ray, 1971; Ray and Heady, 
1974; Reed and Rigglns, 1981; Reynolds, Heady, and Mltchel, 1975; 
Salathe, Price, and Gadson, 1982; Schatzer, Roberts, and Heady, 1981; 
Walker and Penn, 1975; Whittaker and Bancroft, 1979; Winter and Whit-
taker, 1979). Despite its frequent use, the adaptive expectations 
model is criticized for the lack of a theoretical basis for the geo­
metrically declining lag structure (Grillches, 1967; Lin, 1977), the 
assumed constancy of the coefficient of expectation 3, and the neglect 
of current price information (Lin, 1977). 
An Important aspect of U.S. agricultural policy is the price support 
programs for a number of crops. Minimum price support or loan payments 
9 
are guaranteed to participating farmers who meet the applicable program 
provisions regarding acreage reduction relative to some historically 
established base. Market prices were frequently less than the average 
support or loan level for some crops during the 1950s and 1960s. The 
announced loan rate is generally perceived by farmers to be a price 
floor; hence,.the support program may affect a producer's subjective 
evaluation of the expected farm price. Nerlove (1958) based his analysis 
on the period 1909-1932 explicitly for the purpose of avoiding the 
"...complications caused by the price support programs and concomitant 
acreage allotments." 
The weighted support price technique is an attempt to incorporate 
the impact of government price support and acreage restriction programs 
into the formation of expected commodity prices. Houck and Subotnik 
(1969) represent the weighted support price technique as 
* f Pt • Vt-I + Vt (2.04) 
tfc f 
where p^  is the expected price, p^  ^  is the actual farm price, p^  is 
the effective support price, and w^ , w^  are weights, with w^  + = 1. 
A digression on the effective support price p^  seems in order. 
Following Houck and Subotnik (1969), assume a simple acreage supply 
function 
A = a^  + a^ p (2.05) 
where A is harvested acreage and p is the relevant supply-inducing price 
(Figure 1). Assume a support price p^  is offered to farmers only if 
s 0 
they are willing to reduce acreage to A , compared to A if no acreage 
10 
Figure 2.1. Graphical representation of effective support price 
S f 
restriction is associated with p . The p is that which would induce 
farmers to hold acreage at without restrictions. This effective 
support price p^  is assumed to be the appropriate price in planning 
production patterns among alternatives. 
For analytical purposes, it is useful to find a function which 
S f transforms p into p by normalizing the announced support rate. 
S f 
Evaluating the acreage supply function in Figure 1 at points p and p , 
.0 .s 
A -a„ A -ag 
1^ S _f 
(2.06) 
or 
11 
(2.07) 
p® p^  
s 0 If = 0 or is small relative to A and A , then 
s (A®/A°)p® (2.08) 
Hence, the effective support rate p^  can be expressed as a function of 
the announced support rate p^  and a ratio of the permitted (A®) to the 
0 f s desired (A ) acreage. In years with on acreage restrictions, p = p . 
f Additional complications in the calculation of p , such as accounting for 
programs with both minimum and maximum allowable acreage restrictions, 
are further explained in Houck, Ryan, and Subotnik (1972), Bumstein 
(1980), and Evans and Kenyon (1974). 
Return now to the definition of the weighted support price tech-
* f 
nique, i.e., p^  = w^ p^  ^  + Wgp^ . Including both the lagged market price 
and the effective support price seems to infer that each price variable 
has a separate net supply-inducing effect on producer decisions, an 
hypothesis which does not appear to be consistent with the traditional 
conception of the supply schedule (Burnstein, 1980). Also, including 
both price variables (i.e., w^ , w^  f 0) often leads to statistical 
problems of high collinearity between the lagged market price and the 
effective support price. 
Various authors have found some form of the weighted support price 
technique to be relatively successful in tracking actual crop acreage re­
sponse over time (Evans and Kenyon, 1974; Gallagher, 1978; Grant and Leath, 
12 
1979; Houck et al., 1976; Houck and Ryan, 1972; Houck and Subotnik, .1969; 
Ryan and Abel, 1973a, 1973b; Walker and Penn, 1975). Danin (1976) 
questions the theoretical basis for the effective price variables and 
suggests additional investigation is needed to explain the "success" in 
the empirical studies. Most empirical studies use data periods prior to 
the 1970s; i.e., before the structure of government programs changed 
from the relatively strict allotment system for major field crops to a 
more voluntary compliance mechanism. Introduction of the target price 
in 1974 also complicates matters. Determination of a consistent series 
of effective price variables during the 1970s presents a problem yet to 
be resolved. It should be noted that the expected market price in the 
weighting scheme is represented by the naive expectations model in each 
of the above studies. 
Expectation models in empirical acreage response research typically 
assume that expected commodity price is some function of historical 
prices "...if more specific information is not available" (Nerlove, 1956), 
However, more specific information generally available to producers 
in the form of futures market prices and other outlook information. The 
use of futures prices as proxies for expected market price has received 
increasing attention in recent acreage response studies. Gardner (1976) 
compares expectations based on futures prices with those formed by 
lagged prices and concludes that futures prices perform at least as well 
as the lagged formulation in explaining acreage response for soybeans 
over the 1950-74 period and cotton over the 1911-33 period. An analysis 
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of wheat acreage supply response by Morzuch, Weaver, and Helmberger 
(1980) and aggregate acreage response specifications for major U.S. field 
crops by Burnstein (1980) and Bancroft (1981) also use futures price 
observations as the expected market price. 
A considerable body of research has been devoted to testing whether 
or not the futures market price of a given contract for a distant delivery 
date is an unbiased estimate of the subsequent cash price. According to 
the theory of normal backwardation (Keynes, 1930) the futures price in 
period t for a distant contract in period t+k, differs from an 
expected cash price in period t+k, E(p^ _^ j^ )^ , by a positive risk premium 
r, which induces a supply of speculative services, i.e.. 
This relationship assumes storage costs are zero. Gray and Rutledge 
(1971) and Telser (1967) cast doubt upon the existence of a positive 
risk premium for major commodities with continuous Inventories. A 
potential bias may exist, however, for commodities with relatively weak 
futures markets (Gray, 1960) or for nonstorable commodities (Leuthold, 
1974). 
Use of futures prices as an expectation mechanism has been criti­
cized on grounds that since a relatively small percentage of crop pro­
ducers actively participate in the futures market themselves, futures 
prices primarily reflect the expectations of nonfarm speculators. The 
counter argument is that if farmers' expectations are rational (Muth, 
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1961) then the expectations of farmers and nonfarm speculators should 
not differ. 
A more critical problem with futures prices is determining at what 
date the futures price should be observed. It is not exactly clear 
when the production decision is made and there may not be any preharvest 
date at which farmers can be said to have made their "final" decision 
about planned output. However, the period immediately preceding the 
planting season is generally chosen as the relevant supply-inducing 
futures price quotation (Gardner, 1976). The particular observation 
date is not as serious a drawback with the naive, weighted, adaptive, 
extrapolative, or weighted support price expectations. In these models, 
expectations are assumed to be based on the average price observed over 
some specified historical period, instead of, e.g., the April 15 closing 
quotation for a September delivery contract. Burnstein (1980) overcomes 
this drawback by using an average of several pre-planting futures quota­
tions for a specified post-harvest delivery contract. For example, the 
expected market price of corn in Burnstein's study is constructed by 
averaging the closing price quotations on the 15th of each month for a 
December corn contract offered at the Chicago Board of Trade during the 
four-month interval from January through April. 
The lack of active futures markets for some crops leads to compli­
cations in using futures prices as expected market prices in acreage 
response equations. It is also difficult to determine futures quotes 
when this method is used in a forecasting or price-endogenous simula­
tion framework. 
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The above review o£ expected price models has discussed naive 
expectations, weighted expectations, extrapolatlve expectations, adaptive 
expectations, the weighted support price technique, and the use of 
futures market prices. Additional techniques for representing expected 
market price in acreage response equations have been used. The rational 
expectations approach shows promise as a theoretically sound method for 
modeling farmers' price expectations for soybeans (S. Langley, 1981, 
1982). Evans (1977a) and Evans and Bell (1978) use the average monthly 
price for January-April of the current calendar year in his/their study 
of cotton acreage. Finally, the tobacco acreage in R. Mann's (1981) 
study does not include any measure of price at all. 
An Important methodological question raised In recent agricultural 
supply models is whether or not expected price variables should be 
Imbedded into an expected net returns formulation. Bancroft (1981), 
Collins (1980), Hoskln and Fryar (1981), and Salathe, Price, and Gadson 
(1982), answer in the affirmative. It is argued that, with limited 
acreage, producers wishing to optimize farm Income must allocate acreage 
to alternative crops on the basis of per-acre returns and not price 
alone. A net-returns specification also allows one to logically derive 
supply shifts resulting from yield and cost changes. 
A major shortcoming of this specification is the lack of sufficient 
crop-specific cost of production time series data. Beginning in 1974, 
the Secretary of Agriculture has been directed by law (U.S. Congress, 
1973) to conduct a cost of production study of wheat, feed grains, cotton, 
and dairy commodities, and to update these cost estimates annually 
16 
(U.S.D.A, E.R.S., 1976, 1977, 1981; U.S.D.A., E.S.C.S., 1978, 1979a, 
1980). Methods of extending these data backwards to obtain a longer 
time series typically rely on changes in certain indices, e.g., the 
index of prices paid by producers, which are not crop specific. It is 
not clear how supply shifts resulting from cost changes can be logically 
derived from data based on indices that do not distinguish between 
individual crops. 
Even if adequate cost of production data were available, there 
still would be considerable debate over the proper treatment of impor­
tant issues, such as how and if to include charges for land and manage­
ment services (U.S.D.A., E.S.C.S., 1979b). Recent attempts to bage 
price supports on cost of production have also been questioned (Pasour, 
1980; Sharpies and Krenz, 1977). Acreage response studies incorporating 
net returns show promising results; however, the sensitivity of the 
estimates to alternative methods of deriving the cost data probably 
should be investigated. 
Impact of Government Program Variables 
A prominent feature of U.S. agriculture has been a series of 
interrelated laws passed by Congress since 1933 designed to influence 
production, allocation, stocks, and prices of important crops. It is 
generally presumed that the agricultural sector would have performed 
much differently, for better or worse, over the past several decades 
had the government allowed a free market to prevail. For example. 
Nelson and Cochrane (1976) concluded that government policy programs 
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kept farm prices and income higher than they otherwise would have been 
in 1953-65, thereby providing economic incentives to expand output 
sufficient to keep farm prices lower than otherwise during 1968-72. 
Almost every study has found variables representing government policy 
programs to have a significant impact upon aggregate supply response. 
The major instruments employed to combat low farm income and 
excess supply have been the price support and acreage control programs; 
however, serious problems remain in correctly specifying the impact of 
these programs in econometric response equations. As national and inter­
national economic conditions change, so do the provisions of the appli­
cable agricultural policy legislation, often resulting in few observations 
for each specific program. Many policy decisions are being left more 
and more to the Secretary of Agriculture's discretion rather than strict 
legislated formulae, adding to the complexity of specifying proper 
policy variables in econometric supply response equations. Also, program 
provisions have often been interrelated such that complementary and/or 
substitution effects from contemporaneous provisions may simultaneously 
affect producer behavior (Bumstein, 1980). 
A detailed description of U.S. agricultural policy programs since 
the 1930s is beyond the scope of this study. For a historical review 
of these programs, the reader may consult Barry, Ackland, and Greer 
(1981), Benedict (1953), Brandow (1977), Cochrane and Ryan (1976), 
Hadwiger (1970), Hadwiger and Talbot (1982), Halcrow (1977), Jesse and 
Zepp (1977), Johnson and Ericksen (1977), Johnson et al. (1982), R. 
Miller (1981), Paarlberg (1980), Rasmussen and Baker (1979), Rizzi 
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(1982), Stucker and Boehm (1978), Tontz (1977), Tweeten (1979), U.S. 
Congress (1973, 1977, 1981), U.S.O.A., A.M.S. (1981), and/or U.S.D.A., 
A.S.C.S. (1975). 
Techniques for measuring the impact of policy provisions on acreage 
response are not as easy to categorize as thé price expectation models 
previously discussed; however, a suitable taxonomy may include: (1) the 
use of observed farmer response to policy programs as exogenous variables; 
(2) the measurement of allotment levels adjusted for additional required 
diversions (when applicable); (3) the use of weighted support prices and 
diversion payments; (4) the use of dummy variables to represent the 
occurrence of particular program provisions; and, (5) combinations of 
(l)-(4). 
Actual acres diverted or set aside are used in some studies as an 
exogenous variable to represent farmer response to these policy programs 
(Garst and Miller, 1975; Ray, 1971; Ray and Heady, 1974; Reynolds, Heady, 
and Mitchell, 1975; Schatzer, Roberts, and Heady, 1981). A criticism 
of this method is that acres diverted are determined simultaneously 
with acres planted in the policy program; and, hence, actual acres 
diverted are more appropriately treated as an endogenous variable. It 
appears that what is needed are variables which express program provisions 
in terms of an incentive, penalty, or constraint to which producers might 
respond, e.g., nonrecourse loans, market quota penalties, diversion 
payment rates, or deficiency payments (Burnstein, 1980). This is partic­
ularly true under voluntary compliance programs, since the government 
in essence has to bid for idle acres against producers' profit expectations 
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of the market value of the crop that could be produced on the diverted 
acreage. The particular level of, say, the diversion payment rate, is 
set by the government and is truely exogenous to the producers' decision 
framework. Bancroft (1981), Blakeslee (1980), Burnstein (1980), Evans 
(1977b), Evans and Bell (1978), Neenan (1981), Neenan and Blandford 
(1981), and Salathe, Price, and Gadson (1982), incorporate program 
incentive payments such as the rental rate on land committed to the 
Conservation Program and diversion and deficiency payments in their 
acreage response formulations. 
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Another instrument utilized in government acreage control programs 
has been allotment levels adjusted for any additional required diversion. 
Allotments are exogenously-determined constraints upon producers who 
wish to maintain their eligibility in the price support programs. If 
penalties for exceeding allotment acres were sufficiently strict, then 
acreage allotments alone would determine planted acreage. Tobacco and 
peanuts are examples of strict allotment programs (J. Mann, 1973; R, Mann, 
1981; R. Miller, 1979). Allotments show varying degrees of influence 
upon the acreage response of other major field crops depending upon the 
time period and the strictness of the program provisions in force 
(Blakeslee, 1980; Evans, 1977b; Evans and Bell, 1978; Just, 1974a; 
Lidman and Bawden, 1974; Lin, 1977; Morzuch, Weaver, and Helmberger, 
1980 ; Reed and Riggins, 1981). 
A third technique for measuring the impact of government programs 
upon acreage response is Houck and Subotnik's (1969) effective price 
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support and effective diversion payment rates. The effective price support 
variable was discussed above and will not be repeated here. The effective 
diversion payment rate measures both the monetary incentive to divert 
acreage and the magnitude of the diversion requirements. Effective 
diversion payments (EDP) are determined as follows: 
«.10) 
where PR , and PR are diversion payment rates for levels of diversion 
min max ' 
near the minimum and maximum requirements; D . and D are the minimum 
min max 
and maximum diversion requirements; and, Ag is the base acreage. This 
methodology is used frequently in acreage response studies (Gallagher, 
1978; Houck et al., 1976; Houck and Ryan, 1972; Houck and Subotnik, 1969; 
Lin, 1977; Ryan and Abel, 1973a, 1973b; Walker and Penn, 1975; Whittaker 
and Bancroft, 1979; Winter and Whittaker, 1979); however, it is criti­
cized on grounds that participation in an acreage diversion program is 
treated as an exogenous variable when, in fact, it is more appropriately 
treated as endogenous (Bancroft, 1981). An argument is made that the 
extent of diversion is a function of market prices relative to the in­
centives to participate in commodity programs (i.e., support payments, 
loan rates, and diversion payment rates). In other words, the weighting 
scheme used to adjust the announced diversion payment rate in Houck and 
Subotnik's formulation should be endogenized into the producers' decision­
making framework. 
Qualitative dummy variables are commonly used in econometric acreage 
response models either to test hypotheses of changes in intercept and/or 
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slopes (Lldman and Bawden, 1974; Morzuch, Weaver, and Helmberger, 1980; 
Winter and Whittaker, 1979), or to indirectly reflect the existence 
(or absence) of particular program provisions (Adams, Menkhaus, and Keith, 
1981; Evans and Bell, 1978; Garst and Miller, 1975; Grant and Leath, 1979). 
The use of dummy variables as the only measure of government policies 
implicitly assumes a constant impact of the particular provision upon 
acreage response throughout the duration of the program. Measuring pro­
gram effects with continuous variables implies the effect on planted 
acreage varies in proportion to the level of program incentives (Burnstein, 
1980). 
Risk Variables in Acreage Response Equations 
A third major source of disagreement in the acreage response 
literature is the treatment of risk and uncertainty. Few econometric 
acreage response investigations include a risk variable despite the 
existence of several studies indicating a normative response to risk 
at the micro level (Officer and Halter, 1968; Lin, Dean, and Moore, 
1974). Reasons given for the omission of empirical measures of risk 
include the deterministic framework in which the underlying theory of 
most policy analyses is considered, and, the lack of appropriate models 
for estimating risk response (Just, 1975). A review of the conceptual, 
problems in defining "risk" may be found in Burnstein (1980). 
A quantitative evaluation of farmers' reactions to changing risk 
is of considerable importance in evaluating alternative government 
programs and policies directed towards stabilization of prices and 
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Income. Empirical results tend to indicate that omission of risk 
variables bias estimates of supply elasticities upward, i.e., makes 
them more elastic. Also, policy initiatives undertaken to reduce 
price fluctuations should take account of the potential supply-inducing 
effects of such a reduction. 
Agricultural supply response studies which do include a measure of 
risk have employed a variety of methods varying in complexity. A rela­
tively simple method is to include risk as a measure of dispersion about 
a mean level, e.g., a moving standard deviation of prices or revenue 
(STD^ ), represented in its most general form as 
^  —  2  1 / 2  
STD^  = [ E (X . - X )^ /n-l]^ '^  (2.11) 
 ^ k=l t-K t 
where  ^is the crop price or revenue per harvested acre in year t-k 
and X^  is the average crop price or revenue per harvested acre over the 
n years preceding year t. Lin (1977) and Winter and Whittaker (1979) 
use a three-year moving standard deviation of gross revenue per acre 
received by farmers while Behrman (1968) formulates risk in terms of 
deviations in both prices and yields separately. 
Using a measure of dispersion such as STD^  to represent risk implies 
that producers respond the same to price variability irrespective of 
recent price levels. In order to permit a differential response to 
price variation dependent upon the level of recent prices, T. Ryan 
(1977) uses a three-year weighted moving coefficient of variation. The 
weighted coefficient of variation (WCV^ ) Is determined as 
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3 
"CV, - k - (2-12) 
where w^  is a Fisher lag of 1/2, 1/3, and 1/6 for k=l, 2, and 3, 
respectively; and, the other terms are as defined above. WCV^  permits 
more recent price variations to have a greater weight; thus, the supply-
reducing response is modified at high recent prices and has a larger 
effect at low recent price levels. A similar measure is used by Gallagher 
(1978) and as one of the formulations in Adams, Menkhaus, and Keith (1981). 
T. Ryan (1977) introduced another type of positive empirical measure 
of risk in the form of the square of the weighted covariance (WC^ ) between 
the gross revenue per harvested acre of a particular crop and that of a 
competing crop 
»k(:c-k - <2.13) 
k=l k=l 
where  ^and z^  are variables for competing crop average gross revenue 
per harvested acre and are defined similar to the variable for x above. 
This measure permits an interaction between the covariance of the crop 
and the competing crop gross revenue, the level of the crop gross 
revenue, and the variability of the competing crop gross revenue. Adams, 
Menkhaus, and Keith (1981) also use this measure as one of their alterna­
tives . 
Burnstein (1980) investigates aggregate acreage response to fluctu­
ations in prices and income with a five-year moving variance of prices 
and incomes, and, an interaction term composed of the product of the 
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five-year moving variance and a five-year moving average of prices and 
incomes. A measure of the skewness of the crop price distribution is 
also included. 
With the exception of Bumstein, the above empirical studies seem 
to imply that "risk" and "price (or revenue) fluctuations" are synonymous 
terms. However, price variability, if known in advance, would not be 
uncertain and would not induce any risk averse reaction. The argument 
is that uncertainty results only from a divergence between actual and 
expected outcomes, and so observations on risk in period .t should be 
defined as some function of (p^  - p^ ), where p^  is expected and p^  is 
actual prices (or revenues). Hence, the measurement of risk is explicitly 
related to the measurement of expected price. 
Just's (1974a, 1974b, 1975) approach to estimating aggregate risk 
response involves modifying the general class of adaptive expectations 
models so that subjective expectations for the mean squared error of 
adaptive predictions is also included. A general adaptive expectations 
model is given by 
(2.14) 
where 
* CO (2.15) 
(2.16) 
(2.17) 
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\ " J, \<Vk - (2-18) 
k=l 
"t = »k<*t-k - Vk><^ -k - S-k'- ".19) 
and where is the decision (response) variable; and are the 
* * 
explanatory (price or yield) variables; x^  and are the subjective 
expectations for x^  and z^ , respectively; (x^  - x^ )^ , (z^  - z^ )^ » and 
ie ic 
(Xj. - x^ ) (z^  - z^ ) are the squares and cross products of the errors of 
prediction; and, ot^ , 6^ , 5^ , and p^ , are geometrically declining 
weights for the respective terms. Since Just's model reflects not only 
subjective variances, but also subjective covariances, it can possibly 
reflect diversifying as well as risk-averse response to a changing risk 
structure. Traill (1978) develops a simplified procedure for estimating 
the Just model and obtains significant results with respect to U.S. 
onion response. 
Defining risk as a deviation between actual and expected prices is 
theoretically more appealing than the approximation provided by the 
moving standard deviation. However, the problem of distinguishing 
between partial adjustment and expectations mechanisms from the price 
lag structure still exists. 
The most successful econometric risk response models are usually 
estimated for relatively small geographic regions. Notable exceptions 
are Traill's model of national onion acreage response and the national 
models of major field crops response by Burnstein (1980) and Adams, 
Menkhaus, and Keith (1981). At the national level, one encounters not 
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only the difficulty of Including price and revenue variables for 
competing crops, but also one may not caputre much of the uncertainty 
facing farmers, such as the danger of localized crop failure. A 
related statistical problem is that the aggregation inherent in econo­
metric models may bias the risk variable coefficients towards zero. 
The higher the level of correlation of yields or prices among farmers, 
the lower the level of bias. For an annual crop, the correlation among 
prices received for the same crop by different farmers is likely to be 
high, but yields, affected differently by climate and soil properties, 
would be less strongly correlated. Thus, incorporation of yield risk 
tends to be less successful than price risks for more aggregated study 
areas (Just, 1974a). Even at a more disaggregated level, empirical 
risk measures may not be too significant because of misspecification 
of the true nature of risk behavior among farmers, the relative success 
of certain government program provisions designed to stabilize prices 
and incomes, and the degree of diversification among producers within 
the study area. 
Methods for Analyzing Regional Problems 
Agricultural production in the United States is a complicated 
process involving millions of individual decision-makers acting out 
their roles as farmers, processors, marketers, consumers, and/or policy­
makers. The increased integration of U.S. agriculture into the world 
market brings the effective demands of innumerable foreign consumers to 
bear on the domestic situation. Hence, an immediate problem of 
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aggregation arises. Aggregation may be defined as the manipulation of 
data pertaining to simple economic units or groups of units for the 
purpose of obtaining corresponding data or estimates for a larger group 
of units (Schaller, 1971). The manipulation may involve summation, 
averaging, or the selection of representative units. 
Aggregation from individual farms to a region (or a set of regions) 
has long been a concern in spatial linear programming models (Day, 1963; 
Egbert and Kim, 1975; Lee, 1966; T. Miller, 1966). A similar problem, 
that of determining an appropriate system of regions, underlies regional 
econometric modeling. Theoretically, a region is composed of a set of 
economic units homogeneous with respect to their values on a particular 
set of phenomena (Amedeo, 1969). Homogeneity of a region refers to the 
variance of its individual economic units with respect to a certain 
point, e.g., the mean. The regional pattern is the set of all regions 
in a study area which are internally homogeneous, but, which differ from 
each other significantly. 
Ideally, the objective of regionalization is to minimize total 
variance within regions. The costs of regionalization include the time 
and money spent attempting to detect and recognize the true regional 
pattern existing in the study area, plus the costs associated with the 
consequences of decisions based on contrived regional patterns that 
are inconsistent with the true regional pattern. 
Methods have been developed to determine an optimal regional 
demarcation (Amedeo, 1969; Cliff et al., 1975; A. Miller, 1976); how­
ever, for most research purposes, the detection of the actual regional 
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pattern is usually not an end in itself. Instead, the desire is to 
approximate spatial conditions as they actually exist so that any 
analysis of these conditions and subsequent decisions about them are 
as efficient and as meaningful as possible. Most regional studies are 
based along existing political or resource boundaries; but, it should 
be kept in mind that by alternative spatial aggregation of the data it 
is sometimes possible to reach diametrically opposed conclusions using 
the same model (Steinnes, 1980). 
Regional models have typically been developed along one of three 
spatial delineations: single region, subnational multiregion, or 
national multiregion (Ballard and Wendling, 1980). Single region 
models, for example, models of a single state or political subdivision 
(Duobinis, 1981; Chang, 1979; Glickman, 1971; Hall and Licari, 1974; 
Klein and Glickman, 1977; Rubin and Ericksen, 1980), are beneficial to 
economic planning and analysis, but have two significant limitations. 
First, single region models lack the capability of defining economic 
interactions between regions; and, secondly, feedback from the region 
to the nation is missing. 
The subnational multiregional approach, for example, Ballard and 
Glickman's (1977) model of the Delaware Valley, allows the potential 
for spatial analysis; however, subnational models are limited, since 
they still operate in an "open" economic system. While an impact can 
be measured in an adjacent region within the model, the extraregional 
impacts (rest of the nation) is often ignored. 
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National multiregional models have effectively closed the economic 
system by measuring impacts for all regions in the nation. An Important 
item in the discussion about the relationships between the national and 
regional system is whether a top-down or a bottom-up approach is to be 
adopted (Nijkamp and Rietveld, 1980). In a top-down approach, the 
regional variables are determined given the national values, without the 
possibility of feedback from the regional to the national level. This 
approach is relatively simple; it requires the existence of a national 
model and is actually a distribution model of exogenously given macro 
variables. 
In a bottom-up approach, the national variables are the results of 
an aggregation of regional variables. An advantage of the bottom-up 
approach compared with the top-down is that with the former the impacts 
of regional changes on the national economy can be analyzed, which is 
not the case with the latter. However, top-down models are easier to 
construct than bottom-up models since national economic studies already 
exist. 
Neither a "pure" top-down nor bottom-up model is entirely realistic. 
Some economic behavior is determined at the regional level. Hence, a 
mixed regional and national model combines aspects of both the top-down 
and bottom-up approaches. 
This concludes the review of relevant literature. The following 
chapter presents a specification of the acreage response model to be 
used in this study, taking into consideration the above discussion. 
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CHAPTER III. SPECIFICATION OF THE MODEL 
Aggregate acreage response at the regional or national level 
ultimately depends upon the behavior of individual farm firms within 
the area. Crop producers must decide how to allocate their resources 
of land, labor, and capital to maximize profits in the face of fixed 
input and output prices. Important issues Involved with regional 
acreage estimation include theoretical considerations of aggregate 
acreage4response, determination of endogenous crops, definition of the 
regional pattern, discussion of the proposed methodology, specification 
of variables in the functional relationships, and, sources of data for 
estimation of the structural equations. A discussion of these issues 
is presented below, beginning with theoretical considerations. 
Theoretical Considerations 
Following Henderson and Quandt (1980), the production function of 
a firm with s outputs (q) and n Inputs (x) operating with a given 
technology may be stated in implicit form as 
F(qi,...,qg, x^ ,...x^ ) = 0 (3.01) 
where (3.01) is an increasing function of the q's and a decreasing 
function of the x's. The usual assumption of nonzero continuous first-
and second-order partial derivatives for all nontrlvial solutions is 
made. 
Profit is the difference between the total revenue from the sale of 
all outputs and the expenditure upon all inputs 
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s n 
ir = Z p q - Z r X . (3.02) 
1=1  ^ j=l J ] 
The crop producer desires to maximize (3.02) subject to the technical 
rules given by the production function. For the Lagrangian function 
s n 
3 = 1  p q. - Z r.x. + XF(q ) (3.03) 
1=1 1 j=l J J  ^ • 
and set each of its (s + n + 1) partial derivatives equal to zero: 
SJ = p. + XF. =0 1 = l,...,s 
»4l 
i;: = - Yj + Fs+j = 0 i = l'-'-'" (3-04) 
|^ = F(q^ ,...,x^ ) = 0 
where F^ (i = l,...,s+n = m) is the partial derivative of (3.01) with 
respect to its ith argument. 
Rearranging terms in any two of the first s equations of (3.04) 
results in 
P . F , g 
F^  = - j, k=l,...,s (3.05) 
The rate of product transformation (RPT) for every pair of outputs — 
holding the levels of all other outputs and all inputs constant — must 
equal the ratio of their prices. For the kth output and the jth input, 
(3.04) implies that 
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r. FgM 
The value of the marginal product of each input with respect to each 
output is equated to the input price. Finally, consider two Inputs. 
The first-order conditions become 
r. Bx, 
j, k = 1 n (3.07) 
rfc dXj 
The RPT for every pair of inputs — holding the levels of all outputs 
and all other inputs constant — must equal the ratio of their prices. 
Acreage response to changes in own-crop price is shown in Figure 
3.1. An increase in the own-crop price p^ (p^  •> p^ ) leads to an increase 
in acreage devoted to crop i(A^  -*• A^ ). An increase (decrease) in the 
price of a competing crop k (pj^ ) leads to a decrease (increase) in 
acreage planted to crop i, ceteris paribus. The slope of the acreage 
response curve depends in part upon the degree of substitutability of 
fixed resources between crops. Hence, for a given increase in p^ , the 
shift in fixed resources (land) to crop i required to maximize profits 
Is larger the greater the substitutability of land between crops. 
Maiiy factors affect the degree of substitutability between crops, 
not the least of which are locational differences. Over time, physical 
elements such as soil properties, general climatic conditions, and topog­
raphy, have had impacts upon the allocation of land between competing 
crops (Heady, 1952). Government policy programs, especially acreage 
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allotment and diversion programs, also exert significant impacts upon 
the substitutability of acreage between crops. Physical considerations 
eliminate the production of those crops that are infeasible (e.g., 
cotton in the northern states); but, economic determinants such as 
comparative advantage and Von Thunen's Principle ultimately differen­
tiate between the products that will actually be produced in a given 
region or on a particular farm. 
Individual farmers base their behavior on their own supply function. 
The supply function states each farm's optimal supply dependent upon 
exogenous commodity prices. The aggregate supply function is obtained 
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by adding the individual supply functions for farmers within the region 
or nation. 
The traditional derivation of a farmer's supply response function 
generally assumes deterministic prices for own and competing crops. 
However, as was discussed in Chapter 11, farmers must form expectations 
on uncertain prices in making their planting decisions. It is safe to 
assume that commodity prices cannot always be correctly forecasted, and 
that the biological constraints inherent in agricultural production 
prohibit instantaneous adjustments to current price Information. Factors 
beyond the farmer's control such as weather or irregular export demand 
can cause wide fluctuations in prices received by farmers. The goal of 
the farm firm with uncertain expectations will be to maximize both income 
and safety, with the particular trade-off between the two dependent upon 
the subjective preferences of the farmer. An increased possibility of 
realized prices lying below the mean expected price will cause the risk-
averse producer to devote less resources (e.g., land) to the production 
of any particular crop than if prices were know with certainty. 
The review of literature generally validates the assumption that 
government programs exert some influence on a crop producer's profit 
maximizing calculus. Current policy programs establish two different 
regulated prices for major field crops — a guaranteed target price to 
producers, and a nonrecourse loan rate. 
The mechanism for guaranteeing the target price is a "deficiency" 
payment to farmers which equals the difference between the target price 
and the higher of the U.S. average price received by famers or the 
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loan rate. The implications of a target price policy are shown in 
Figure 3.2 (Gardner, 1982). With no program, the price received by 
farmers would be Pg which is assumed to be too low for economic or 
political reasons. Assume the target price is P^ . Supporting the 
price received by farmers at Pp results in excess supply equal to AB. 
Farmers planning output according to P^  produce quantity Q^ , which is 
sold.through the usual market channels resulting in a market price of 
P^  (i.e., the price consumers pay). The net gain above opportunity 
costs for producers is area PgP BE; the net gain to consumers is area 
\A B 
/l 
/ • 
' 1 
1 
1 
1 
1 
"o Ip 
Figure 3.2. Diagram of the effect of a target price on producer 
and market price 
36 
PqP^ EC; and the deficiency payments financed by taxpayers is P^ P^ BC. If 
these payments are deemed too large, acreage restrictions may be imposed 
to control excess supply. After wheat farmers rejected the wheat allot­
ment system for supply control in 1963, acreage set-aside and diversion 
programs have tended more towards a voluntary paid diversion approach. 
Depending upon the level of the diversion payment rate required to 
induce farmers to take land out of production, government expenditures 
on farm programs may not necessarily be reduced by acreage limitations. 
Target prices do not support market prices; in fact, they tend to 
drive them down by encouraging overproduction. The concept of a market 
price floor is encompased in the nonrecourse loan program. The exist­
ence of a loan rate suggests a truncation of the left-hand-side of the 
probability distribution of expected market prices. Just (1975) points 
out that loan rates also define a risk floor below which the prices 
paid to farmers cannot fall. 
The importance of the existence of two separate prices (target and 
loan rate) is that it allows separation of the goal of farm income 
support from the goal of commodity price stabilization. Farmers can 
be guaranteed a target price above world prices while U.S. market prices 
are maintained low enough to promote exports (Gardner, 1982). 
The Endogenous Crops 
In order to capture the full range of U.S. agricultural policy 
programs, the set of endogenous crops include the major crops for which 
programs are defined. The Agriculture and Food Act of 1981 (U.S. 
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Congress, 1981) includes program provisions for wheat, feed grains 
(corn, sorghum, oats, barley, and rye), upland cotton, and soybeans. 
These crops are included in the endogenous set. Feed grains are broken 
out into separate sectors (rye omitted) to ca,pture the different rela­
tive importance of the individual grains throughout the several regions. 
Wheat is separated into winter and spring crops to facilitate testing 
for differential impacts of policy programs (especially set asides) on 
the wheat sector. Cotton is analyzed on the basis of all cotton, i.e., 
the summation of upland and extra long staple cotton varieties. Hence, 
the proposed set of endogenous crops are: 
The 1981 Act also includes provisions for rice, peanuts, and sugar 
beets. Separate legislation deals with tobacco. These four crops are 
important in particular regions; however, they are omitted to narrow 
the scope of the present study. Acreage allotments and marketing quotas 
for peanuts and burley and flue-cured tobaccos are sufficiently strict 
to almost solely determine acreage response. State-level response 
functions for rice using 1950-76 data may be found in Grant and Leath 
(1979), while sugar beet acreage functions based on eight ASCS regions 
using 1954-74 data may be found in Jesse (1977). 
winter wheat 
spring wheat 
corn 
sorghum 
barley 
soybeans 
all cotton 
oats 
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Definition of the Regional Pattern 
The problem of determining an appropriate system of regions under­
lies regional econometric modeling. Ideally, the objective of reglon-
alizatlon include the time and money spent attempting to detect the 
true regional pattern existing in the study area, plus the costs 
associated with the consequences of decisions based on contrived or 
"gerrymandered" regional patterns that are Inconsistent with the true 
system. 
The primary reason for formulating a regional model Is to take 
account of spatial heterogeneity. Hence, the smaller the geographic 
region, the better the opportunity there is to increase the efficiency 
of measuring important variables. For this purpose, and to maintain 
some consistency with standard patterns, the 11 regions delineated in 
Table 3.1 are used as the basis for the model. The distribution of. 
field crops among these 11 regions, based on a three-year average of 
acreage planted for 1978-80, is shown in Table 3.2. 
Methodology and Specification of Variables 
Taking into consideration Issues raised in the review of litera­
ture and the above discussion, crop producers in this study are hypothe­
sized to make their planting decisions according to the following 
general equation: 
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Table 3.1. The 11 agricultural regions 
Northeast (NO) 
Connecticut (CT) 
Delaware (DE) 
Maine (ME) 
Maryland (MD) 
Massachusetts (MA) 
New Hampshire (NH) 
New Jersey (NJ) 
New York (NY) 
Pennsylvania (PA) 
Rhone Island (Rl) 
Vermont (VT) 
Com Belt (CB) 
Illinois (IL) 
Indiana (IN) 
Iowa (lA) 
Missouri (MO) 
Ohio (OH) 
Appalachia (AP) Southeast (SE) Lake States (LS) 
Kentucky (KY) Alabama (AL) 
North Carolina (NC) Florida (FL) 
Tennessee (TN) Georgia (GA) 
Michigan (MI) 
Minnesota (MN) 
Wisconsin (WI) 
Virginia (VA) 
West Virginia (WV) 
South Carolina (SC) 
Delta States (PL) 
Arkansas (AR) 
Louisiana (LA) 
Mississippi (MS) 
Southern 
Northern Plains (NP) Plains (SP) 
Kansas (KS) 
Nebraska (NE) 
North Dakota (ND) 
South Dakota (SD) 
Oklahoma (OK) 
Texas (IX) 
Western Plains (WP) Southwest (SW) Northwest (NW) 
Colorado (CO) 
Montana (MT) 
Wyoming (WY) 
Arizona (AZ) 
California (CA) 
Nevada (NV) 
New Mexico (NM) 
Utah (UT) 
Idaho (ID) 
Oregon (OR) 
Washington (WA) 
Table 3.2. Indices of 1978-80 average area planted to principal crops 
in the 11 agricultural regions (U.S. = 100.00) 
NO AP SE LS 
Area planted to principal crops 3.74 5.75 4.14 11.17 
Wheat: All wheat 0.76 1.67 0.99 5.20 
Winter wheat 1.05 2.32 1.38 1.51 
Durum . —— 2.35 
Spring other than durum —— — 18.21 
Corn; Planted for all purposes 5.30 6.21 3.97 17.03 
Harvested for grain 3.85 6.05 3.86 16.32 
Harvested for silage 17.33 7.58 2.41 23.53 
Harvested for forage 4.26 6.82 15.35 13.86 
Sorghum: Planted for all purposes 0.10 1.39 1.26 —— 
Harvested for grain 0.05 1.07 0.81 
Harvested for silage 0.54 6.85 7.80 —— 
Harvested for forage 0.29 1.69 1.54 
Barley 3.01 2.72 0.30 3.60 
Oats 5.28 2.31 2.52 22.97 
Soybeans 1.44 9.74 9.19 8.62 
Cotton: All cotton —— 2.26 4.17 — 
Upland 2.28 4.20 —-
American-pima ~ 
Hay: All hay 9.43 7.79 2.59 13.59 
Alfalfa and mixtures 8.07 1.85 — 23.02 
All other hay 10.54 12.59 4.68 5.97 
Sugar crops: Beets —— —— — 29.61 
Cane (for sugar) — 45.17 —• 
Tobacco 4.21 77.61 14.63 1.44 
Rice — — 
Sunflowers (total oil and nonoil) — — 24.43 
Peanuts — 17.69 53.14 —— 
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CB DL NP SP WP sw NW US 
(percentage) 
25.30 5.79 22.20 10.00 5.10 3.22 3.54 100.00 
7.32 1.17 40.34 18.27 12.82 2.77 8.69 100.00 
10.16 1.63 31.40 25.39 12.23 3.35 9.55 100.00 
— 85.17 —• 8.07 4.41 — 100.00 
— 56.95 — —  16.13 0.35 8.34 100.00 
46.27 0.36 16.25 1.97 1.42 0.85 0.40 100.00 
50.27 0.26 15.60 1.94 1.09 0.46 0.21 100.00 
16.38 1.07 20.77 1.73 4.02 3.23 2.01 100.00 
22.17 1.92 25.59 4.26 2.99 1.07 0.85 100.00 
8.84 2.13 44.97 37.16 3.12 3.31 —— 100.00 
9.52 1.84 45.90 37.35 2.64 4.40 — —  100.00 
6.72 7.26 54.97 9.81 3.09 3.09 — —  100.00 
3.67 2.28 36.12 44.42 7.12 2.94 100.00 
0.20 — —  30.46 2.02 18.87 13.80 17.60 100.00 
16.85 0.49 28.78 13.02 3.38 2.65 1.76 100.00 
45.78 17.83 5.74 1.68 — — — 100.00 
1.46 17.04 —— 58.45 — — 16.62 —— 100.00 
1.47 17.13 —— 58.59 — —  16.33 100.00 
— 
— 33.75 66.25 — 100.00 
15.01 3.19 22.11 7.45 8.24 5.19 5,42 100.00 
14.77 0.32 24.89 2.33 9.49 7.89 7.37 100.00 
15.19 5.51 19.87 11.57 7.23 3.01 3.85 100.00 
1.59 20.97 2.18 15.02 20.13 13.95 100.00 
— —  35.64 — 4.76 — — — 100.00 
2.11 — — — — — —  100.00 
1.30 63.21 — 18.49 — —  16.97 100.00 
— 
— 74.07 1.50 — — 100.00 
MM 0.52 28.13 —— 0.58 —— 100.00 
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Afi t = SQ + a 
x,r,c u X  ^ * * 
MX(GRJ_r.F ®^L,r.F ??],,,[) 
+ *2 Of^ .r.t + »3 A?! , (3.08) 
 ^®4 ^ i^,r,t ^  ^5 ^ i,r,c ^  "i,r,C 
where; <,,,t * '^'i.r.t ».09) 
CK'.r.t - BSi.r.t ?Ai.r.t (5.10) 
"lr,t = TPi.r.t ""l.r.t 
<,r,t ' "fi.r.t 
3 
YA = S YH /3.0 (3.13) 
t-K 
3 _ 2 — 
CV.  ^= [( Z (VA^  . - VAr /2.0)**0.5] /VA (3.14) 
3 
VA = Z VA^  . /3.0 (3.15) 
k=l 
where: AP. = acres planted to crop i in region r in time t i,r,t (1,000 acres); 
GR. = expected gross returns per acre from the production 
of crop i in region r at time t valued at the 
expected season average price received by farmers, 
PR, ($/acre); 
* 
ER. = expected gross returns per acre from the production 
of crop i in region r at time t, valued at the 
effective loan rate, ES ($/acre); 
* 
TP. = expected gross returns per acre from the production 
of crop i in region r at time t, valued at the 
target price, TP ($/acre); 
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* 
DP^ .  ^ = expected gross value of effective acreage 
diversion payments, DP, per acre for crop i 
in region r, at time t ($/acre); 
i,r,t 
YA^  ^  ^  = a three-year moving average of yield per 
' ' harvest acre, YH, for crop i in region r in 
time t (bu., lbs./acre); 
CV^  ^  ^  = a three-year moving coefficient of variation 
' ' of the gross value of production per acre, VA, 
for crop i in region r at time t (no units); 
Z. p = miscellaneous region- and/or crop-specific 
' ' variables, such as dummy variables, time trends, 
etc.; 
u, = random error term associated with the estima-
tion of acreage«planted to crop i in region r 
at time t (0, o ); and 
a. (k=0,...,5) = parameters to be estimated, with the following 
expected signs: a^  > 0, a. >0, a« <0, 0 <a, <1, 
a^  <0, and, a^  |o" 
In words, the planted acreage decision is assumed to depend upon 
relative expected gross returns from crop production, diversion payments, 
lagged acreage planted, and variations in gross crop revenue. Equation 
(3.08) is estimated for each relevant crop and region using 1960-1980 
data. Recall that recent studies suggest modeling acreage response on 
the basis of net returns; but, that appropriate cost-of-production time 
series are not readily available. Modeling acreage response on the basis 
of gross returns allows relative differences in crop yields to be explic­
itly incorporated into the acreage response decision. The gross returns 
approach also allows the possibility of investigating the impact of 
alternative yield assumptions upon acreage response. 
It can be assumed that the costs of producing a certain crop or 
crops is, for the most part, known at planting time; and, hence. 
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farmers would be most concerned with the expected revenue. If the costs 
of producing competing crops were exactly the same, then it might be 
expected that the net returns and gross returns specifications would 
give similar results. The more the cost of producing alternative crops 
differ, however, the greater the potential for bias in the estimated 
equations (Womack et al., 1977). 
Use of the gross returns approach necessitates an expected crop 
yield. A three-year moving average of the particular crop yield, YA, , 
is assumed here to be a proxy for expected yield. 
For simplicity of explanation, let 
* * * 
maK(*) i IPi,,,;). 
Specifying the expected revenue variable as max(*) assumes crop producers 
respond to a single relative supply-inducing revenue for competing crops 
i and j, which is gross revenue valued at either the expected season 
average price received by farmers, the effective loan rate, or the 
effective target price, whichever is greater. This formulation, adapted 
from Burnstein (1980), provides a logical means of overcoming the multi-
collinearity problems often encountered when prices, loan rates and 
target prices are included as separate variables in the equation. 
Expected gross returns from crop production valued at the market 
price, equation (3.09), is assumed to be the product of a one-year lagged 
price and the three-year moving average yield. Hence, the adaptive 
expectations model is assumed. The prices used in the gross returns 
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calculations are regional season average prices received by farmers, 
calculated as a quantity-weighted average of state prices within the 
particular region, i.e., 
where QP is the quantity produced of crop i in states s at time t; i, s, t 
PR is the season average price received by farmers for crop i in i,s,t 
state s at time t; n is the total number of states located in region r; 
and PR. is as defined above. 1, r, t 
The expected gross returns based on the government nonrecourse loan 
rate is represented in equation (3.10). Loan rates are generally known 
with certainty at the time of planting; but, crop yields are not. Hence, 
revenue from the government's loan rate program is an expected value. 
An analogous situation holds for the target price, equation (3.11). 
The values for ES, in equation (3.10) are based upon "effective l,r, t 
support prices" (Houck et al., 1976). Houck et al. calculated these 
prices at the national level. As a proxy for regional effective support 
prices, Houck et al.'s original data are weighted by a ratio of regional-
to-national loan rates for the respective crop, i.e., 
- fe!; 
where LR. . is the loan rate for crop i in region r at time t, LR, 1,r,t 1*us,t 
is the national average loan rate for crop i at time t; ESP. is the 
Houck et al. effective support price for crop i at time t; and, ES^  ^  ^  
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is as defined above. LR. are determined from state averages of 1, r, t 
county loan rates in a manner similar to equation (3.16) above. Target 
prices for relevant crops do not vary by county as do loan rates; hence, 
the only regional differences in gross returns valued at the target 
price is in the expected crop yield. Acreage control programs in 1978 
and 1979 required farmers to set aside a certain percentage of their 
land to qualify for target price payments. The target prices in these 
years are adjusted using Houck et al.'s method for effective support 
prices. 
The target price is zero prior to 1974, but always exceeds the 
loan rate since then. Modeling expected gross revenue as max(*) does 
not allow the market price to fall below the price floor set by the loan 
rate. Market prices may, in actuality, fall below this "floor;" however, 
the loan rate is generally perceived to be a minimum price. 
The impacts of government acreage control programs are represented 
* 
by the effective voluntary diversion payment rate DP, . The diversion i,r ,t 
payment, adjusted for required acreage reduction, represents the economic 
incentive offered by the government for purposes of acreage (and, hence, 
supply) control. Paid diversion programs were not in effect each year 
throughout the estimation period. In some years, the incentive to 
voluntarily reduce acreage planted was not a payment per bushel for 
foregone production as such; rather, the incentive was being eligible 
for loan rate and deficiency payments and other government program 
provisions. Hence, the support price payments are included in the calcu­
lation of the effective diversion payments (Houck et al., 1976). 
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A one-year lagged acreage planted variable, AP^  ^  is included 
in each equation as an indicator of short-run partial adjustments in 
the decision to plant particular crops. Inherent rigidities in the 
agricultural production system, e.g., fixed machinery complements, 
land constraints, management expertise, and market considerations, 
restrict yearly adjustments of planted acreage in response to changes 
in relative gross revenue. The coefficient of AP. . may also be 
t—i 
used to estimate long-run acreage response elasticities (Reed and Riggins, 
1980). 
The jury is still deliberating the most appropriate representation 
of "risk" or "uncertainty" in acreage response equations, and the present 
study does not attempt to substitute a directed verdict. Most of the 
authors whose work was included in the previous review of literature 
stressed the importance of accounting for risk; however, the computa­
tional procedures often become overly complex. It is hypothesized in 
equation (3.08) that farmers are risk averse, and that this behavior 
may be represened as a three-year moving coefficient of variation of 
actual gross revenue received per acre for the respective crop, as 
defined by equation (3.14). Using the coefficient of variation allows 
differential response to fluctuations in realized gross returns depending 
upon the average level of such returns. With a given standard deviation 
of gross revenue over the most recent three-year period (the term in 
brackets in equation (3.14)), the potential incentive to reduce acreage 
planted to a particular crop will be less, the higher the average gross 
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returns received over the same period, VA. Determining CV. on the i,r,t 
basis of gross returns implicitly includes not only price risk, but 
yield risk as well. 
In addition to expected gross returns, diversion payments, lagged 
acreage, and fluctuations in revenue, other variables are assumed to 
aid in the estimation of regional acreage response. These other vari­
ables are indicated in equation (3.08) by z. . The z vector includes 1, r, t 
such items as time trends (linear, quadratic, logarithmic), qualitative 
dummies, and other region- and/or crop-specific terms. 
To summarize, regional aggregate acreage response is assumed in 
this study to be: 
(1) positively related to the relative expected gross returns per 
acre from crop production, defined as the maximum of the 
product of expected price (formed by a one-year lagged adap­
tive model), effective support price, or target price; and, 
the expected yield (formed by a simple (unweighted) three-
. year moving average of past crop yields); 
(2) negatively related to the expected per acre returns from the 
voluntary acreage diversion payment offered by the govern­
ment for reducing acreage planted to program crops; 
(3) positively (and with a coefficient less than one) associated 
with dynamic short-run adjustments in acreage planted to a 
particular crop; 
(4) negatively related to the riskiness of producing a particular 
crop, as represented by a three-year moving coefficient of 
variation of gross returns received by the farmer; and, 
(5) positively or negatively related to other potential region-
and/or crop-specific considerations. 
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Limitations 
Equation (3.08) is assumed to be a logical characterization of 
important factors influencing regional acreage response. Limitations 
of this specification include, but may not be limited to, the following. 
Delineation of the regional pattern is obviously an important part 
of regional modeling. Due to the heterogeneity and distribution of crop 
production within the United States, it may be concluded that no one 
regional pattern fits each crop in a wholly consistent manner. Alterna­
tives are to develop a separate system for each crop, which sometimes 
leads to some confusion; or, to utilize one regional system which most 
clearly fits the situation. The eleven regions in Table 3.1 are assumed 
to follow the latter approach; however, no attempt is made to explicitly 
determine an optimal regional delineation. Pooling cross-section and 
time-series data offers a method of accounting for within-region varia­
tion (Reed and Riggins, 1981; Whittaker and Bancroft, 1979; Winter and 
Whittaker, 1979); however, time and resource constraints preclude its 
utilization in this study. 
Preliminary testing of alternative price expectation models indi­
cated the naive model to be adequate. A more extensive evaluation of 
possible models may reveal an improved expectation process. Proposed 
extensions of these estimated response functions for use in a price-
endogenous simulation model prohibit the use of futures prices. 
The government program variables specified in equation (3.08) are 
admittedly a small set of the many potential candidates which have 
existed over the estimation period. Further investigation reveals. 
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though, that many of the potential government policy variables are 
subsumed into the calculations of the effective support prices and 
diversion payment rates. One Important issue which is not explicitly 
addressed is an endogenous participation rate in particular acreage 
programs. Data limitations limit the application of Bancroft's (1981) 
methodology on a regional basis. 
A "final" limitation may be the specification of the risk variables. 
Many alternative specifications of risk variables are discussed in the 
above review of literature, each with its own advantages and disadvan­
tages. The three-year moving coefficient of variation is assumed to be 
a relatively simple and logical procedure for reflecting crop producers' 
response to variations in realized gross revenue. 
Sources of Data 
Shifting emphasis of acreage response modeling from the national to 
a more regional level requires the collection and organization of a 
very large data set over the 1960-80 period, with recognition of lagged 
values back to 1956. Basic crop-year data concerning acreage planted 
and harvested, quantity produced, yield per acre, season average price 
received by farmers, etc., are collected by state from various U.S. 
Department of Agriculture statistical bulletins and related publications 
(U.S.D.A., C.R.B., 1961a, 1961b, 1962, 1966, 1967a, 1967b, 1972a, 1972b, 
1973, 1977, 1978a, 1978b, 1978c, 1980, 1981a, 1981b, 1981c, 1981d, 1981e; 
U.S.D.A., E.R.S., 1974; U.S.D.A., E.S.C.S., 1979c). Unpublished state 
level data for acreage set aside or diverted, acreage planted in the 
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program, and state averages of county loan rates for the endogenous crops 
are obtained from the Program Analysis Division, Agricultural Stabilization 
and Conservation Service, and from the Food and Agricultural Policy Branch, 
Economic Research Service. Data for the effective support prices and 
diversion payment rates are obtained from Houck et al. (1976). 
All these data are the final revised estimates, and great care has 
been taken to organize these data in a manner useful for estimation. 
However, Sir JosiahStamp (quoted in Wonnacott and Wonnacott, 1972) offers 
these words of warning: 
Public agencies are very keen on amassing statistics — they 
collect them, add them, raise them to the n-th power, take the 
cube root and prepare wonderful diagrams. But what you must never 
forget is that every one of those figures comes in the first 
instances from the village watchman, who just puts down what 
he damn pleases. 
Despite Stamp's skepticism, this author believes the data to be suffi­
cient . 
Estimation Procedure 
Given the structure of commercial crop production is characterized 
by a large number of multiproduct farms, one might presume that pro­
ducers simultaneously make resource allocation decisions pertaining to 
each production alternative for a given production interval. In order 
to account for the concurrent decisions to plant alternative crops on 
limited land, a simultaneous procedure is used to estimate acreage 
response functions similar to equation (3.08) for each crop within a 
region. The technique of two-stage least squares provides an 
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estimator which Is capable of efficiently utilizing information from the 
sample data (Pindyck and Rublnfeld, 1976). 
All monetary variables (gross returns and diversion payments per 
acre) are deflated by an implicit gross national product deflator 
adjusted to represent an average July-June crop year (GNPDCY^ ) as: 
GNPDCY^  = 0.5 GNPD^  +0.5 (3.18) 
where GNPD is the implicit gross national product deflator for calendar 
years t and t+1, respectively, and where 1972=1.0. Deflation of data 
is not a common practice in acreage response functions; but, it is 
used in this study based on the assumption that farmers respond primarily 
to changes in real prices. When monetary variables are used in ratio 
form, such as relative returns, the question of whether or not to deflate 
becomes a mute point. 
Results of the regional acreage response functions based on the 
above specification are presented in the next chapter. Derivation of 
important acreage elasticities and implications of the results are also 
reviewed. 
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CHAPTER IV. EMPIRICAL RESULTS 
The purpose of Chapter IV is to present and discuss the acreage 
response functions estimated for each relevant endogenous crop in each . 
of the 11 regions. Many alternative acreage response functions similar 
to equation (3.08) in Chapter III were tested for each region, with the 
most appropriate being chosen for presentation in this chapter. The 
equations, estimated from crop-year data for 1960-80, are presented by 
region, beginning with Appalachia. 
Appalachia 
The Appalachian Region consists of five states — Kentucky, North 
Carolina, Tennessee, Virginia, and West Virginia. Table 4.1 summarizes 
the 1960-62 and 1978-80 averages of acres planted to the major field 
crops in Appalachia, and the changes between these two time periods. 
Numbers in parentheses in Table 4.1 are the acres planted to that par­
ticular crop as a percentage of total field crops planted within the 
region. The numbers in brackets are acreage planted to that particular 
crop as a percentage of total acres planted to that crop in the United 
States. For example, during 1960-62, an average of 2,974 thousand acres 
of winter wheat were planted in Appalachia. These 2,974 thousand acres 
made up 17.7 percent of total field crops planted in Appalachia, and 
were 7.1 percent of total acreage planted to winter wheat, in the 
United States. 
Table 4.1 indicates that total area planted to the major field 
crops in the Appalachian Region has increased 5.1 million acres from 
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Table 4.1. Average 1960-62 and 1978-80 acres planted to principal field 
crops in Appalachia (1,000 acres) 
1960-62 
average 
1978-80 
average 
Changes from 
1960-62 to 1978-80 
Winter wheat 2,974 
(17.7) 
[7.1]' 
a 
4,566 
(20.8) 
[2.32] 
1,592 
Corn 
Sorghum 
4,948 
(29.5) 
[6.9] 
182 
(1.1) 
[1.1 
5,118 
(23.3) 
[6.21] 
220 
(1.1) 
[1.39] 
170 
38 
Oats 944 
(5.6) 
[3.0] 
336 
(1.5) 
[2.31] 
—608 
Barley 362 
(2.1) 
[2.4] 
239 
(1.1) 
[2.72] 
-123 
Soybeans 1,830 
(10.9) 
[6.8] 
6,690 
(30.5) 
[9.74] 
4,860 
Hay 5,574 
(33.0 
[8.2] 
4,759 
(21.7) 
[7.79] 
-788 
Total 16,787 
(100.0) 
[5.7] 
21,928 
(100.0) 
[6 .6]  
5,141 
A^cres planted to the particular crop as a percentage of total 
acres planted in the region. 
A^cres planted to the particular crop as a percentage of total 
acres planted to that crop in the United States. 
'^ Total equals sum of all endogenous crops plus hay. 
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1960-62 to 1978-80. This Increase has come both from Increased culti­
vation of marginal land and from decreases in acres devoted to minor 
crops. The primary benefactors from this 5.1 million acre increase 
appears to be soybeans and winter wheat. Soybeans increased 4.9 million 
acres between 1960-62 and 1978-80, while winter wheat increased 1.6 
million acres. Soybeans' regional share of total field crop acreage 
increased from 10.9 to 30.5 percent and the Appalachian states' share 
of total U.S. soybean acreage planted increased from 6.8 to 9.74 percent. 
Winter wheat's regional acreage share increased from 17.7 to 20.8 per­
cent; but, the national acreage share fell from 7.1 to 2.32 percent. 
The estimated acreage response functions for the Appalachian region 
include soybeans, winter wheat, corn planted for all purposes, and oats. 
Functions for sorghum and barley proved to be unsuccessful. These two 
crops are the least significant in terms of acres planted within the 
region. SAS/ETS is used to derive two-stage least squares estimates 
for the following system of equations. Numbers in parentheses below 
the coefficients of the following equations are approximate student t 
ratios. A Indicates significance at a = 0.05. Numbers in brackets 
are elasticities evaluated at the mean. Variable definitions are found 
in Table 4.2. 
SNAPAP^  = -16,455.80 + 11.70 SNP4AP^  + 280.67 YEAR^  
(-19.51)* (3.01)* (23.00)* 
[0.28] 
-4,764.72 SNS5APj. (^ -01) 
(-3.99)* 
= 0.98 RMSE = 254.58 
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Table 4.2. Variable definitions for Appalachian Region (AP) 
Variable code Definition 
CNEDAP. 
CNPAAP. 
Corn effective diversion payment, ($/acre) 
Corn acres planted for all purposes, (1,000 
acres) 
CNP4AP. 
CNGRAP. 
Max (CNGRAP^ , CNEPAP^ ) 
Corn gross returns valued at the expected 
market price, ($/acre) 
CNEPAP, Com gross returns valued at the effective 
support payment ($/acre) 
CNS7AP. Corn risk variable, equals 0 for 1960-70, 
equals a three-year moving coefficient of 
variation in actual corn gross returns per 
acre from 1973-80 
OTAPAP, Oats acres planted (1,000 acres) 
OTPAAP^  
OTGRAP, 
Max (OTGRAP^ , OTEPAP^ ) 
Oats gross returns valued at expected market 
price ($/acre) 
OTEPAP. 
SNAPAP^  
SNP4AP^  
SNGRAP. 
SNEPAP. 
Oats gross returns valued at effective support 
payment ($/acre) 
Soybeans acreage planted (1,000 acres) 
Max (SNGRAP^ , SNEPAP-^ ) 
Soybean gross returns valued at the expected 
market price ($/acre) 
Soybean gross returns valued at the effective 
support payment ($/acre) 
SNS5AP. Soybean risk variable, equals a three-year 
moving coefficient of variation in actual 
soybean gross returns per acre 
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Table 4.2 (continued) 
Variable code Definition 
WWAPAP^  Winter wheat acres planted (1,000 acres) 
WWP4AP^  Max (WWGRAP^ , WWEPAP^ ) 
WWGRAP Winter wheat gross returns valued at the expec­
ted market price ($/acre) 
WWEPAP Winter wheat gross returns valued at the effec­
tive support payment ($/acre) 
YEAR^  Time trend with 1960 = 60 
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WWAPAP^  = 1,478.25 + 8.54 WWP4AP^  +0.79 WWAPAP^ _^  
(1.99) (2.14)* (6.44) 
[0.20] 
- 30.04 OTAPAP (4.02) 
(-2.43)* 
= 0.79 RMSE = 345.69 
CNPAAP = 3,536.55 + 1.13 CNP4AP^  - 58.34 CNEDAP^  
(4.29)* (0.38) (-3.81)* 
[0.02] [-0.16] 
+ 0.35 CNPAAP- 1,146.08 CNS7AP^  (4.03) 
(3.01)* (-1.76) 
= 0.81 RMSE = 233.69 
OTAPAP= 313.98 + 3.10 0TP4AP - 0.07 WWAPAP^ 
(1.25) (1.28) (-1.60) 
[0.24] 
+ 0.63 OTAPAP . (4.04) 
* t-i 
(4.76) 
2 R = 0.92 RMSE = 69.42 
All coefficients in equations (4.01) - (4.04) have the expected 
sign. These equations each explain at least 79 percent of the variation 
in acreage planted to the respective crop. The maximum gross returns 
per acre variable (P4) is significant at the 5 percent level for soy­
beans and winter wheat, and is marginally significant for oats. Equation 
(4.03) tends to indicate that the effective diversion payment has a 
greater influence upon farmers' decisions to plant com in the Appalachian 
Region than the expected maximum gross returns. Gross returns, as defined 
59 
in this study, depends to a large extent upon expected yield. As dis­
cussed in regards to Table 4.1, the comparative advantage of the 
Appalachian Region appears to be shifting towards soybeans. This has a 
tendency to relegate other crops, such as com, to the more marginal 
land, which often means wider fluctuations in yields. It is not uncommon 
for corn yields in Applachia to double or halve from one year to the 
next. Hence, the incentive offered by the government to take land out 
of production, as represented by the effective diversion payment, tends 
to be an attractive offer. The riskiness of corn production in Appalachia 
is represented by variable CNS7AP, which is marginally significant. The 
effective diversion payment for winter wheat did not prove to be even 
marginally significant. In contrast to com, wheat yields tend to be 
relatively stable over the estimation period. Likewise, the risk vari­
able for wheat was insignificant. The yields of soybeans also are 
relatively stable over the sampling period. The rapid expansion of 
soybean acreage implies many farmers in the region might view soybeans 
as a "new" crop; and, hence, be expected to react more to flucutations 
in gross returns from soybean production during the "learning stage." 
The short-run elasticity of acreage response with respect to maximum 
expected gross return is estimated to be similar for each crop except 
corn. Based on elasticity estimates, a 10 percent increase in expected 
gross returns for a particular crop (due either to an increase in 
expected market price, support rate, and/or expected yield) would result 
in a 2.8 percent increase in soybean acreage planted, a 2.0 percent 
60 
increase in winter wheat acreage planted, a 2.4 percent increase in 
oats acreage planted, and only a 0.2 percent increase in com acreage 
planted. A long-run elasticity of acreage response with respect to 
expected gross returns can be formed by dividing the short-run estimate 
by (1-X^ ), where is the coefficient of the lagged dependent variable. 
Long-run elasticities for winter wheat, corn, and oats, are 0.95, .0.03, 
and 0.65, respectively. As expected, these are more elastic than the 
short-run estimates; however, only slightly so for corn. The estimated 
coefficient of lagged soybean acreage was found to be greater than one, 
indicating a potentially explosive time series. Hence, a time trend 
was substituted for the lagged dependent in the soybean equation. 
Estimates of the Durbin-Watson statistic, or, in the case of equa­
tions with lagged dependent variables, the Theil H statistic, indicated 
no problem with autocorrelation in equations (4.01) - (4.04). Hence, 
no adjustment was necessary. 
Plots of actual and estimated values of soybean, winter wheat, 
corn, and oats acreage are shown in Figures 4.1 through 4.4, respectively. 
These plots show that the respective estimated equation tends to follow 
the actual pattern in a reasonable manner, especially for soybeans. 
The summation of estimated acreages for soybeans, winter wheat, corn, 
and oats, together with exogenous levels of sorghum, barley, and hay, 
are slotted against the actual total for these crops in Figure 4.5. 
This figure seems to indicate that the system of equations is capable of 
representing the total mix of field crop acres in the Appalachian Region. 
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Figure 4.4. Plot of actual versus estimated oat acres planted in Appalachia, 1960-80 
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.5. Plot of actual versus estimated total acres planted to the principal field crop 
in Appalachia, 1960-80 
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Corn Belt 
The Corn Belt has long been one of the nation's leading agricultural 
producing regions. Iowa, Illinois, Indiana, Missouri, and Ohio, are well 
known for their comparative advantage in corn and soybean production. 
Changes between the 1960-62 and 1978-80 average acreage planted to princi­
pal field crops in the Corn Belt are shown in Table 4.3. Total area 
devoted to all endogenous crops plus hay in the Corn Belt has increased 
13.6 million acres between 1960-62 and 1978-80. Soybeans and corn have 
exhibited the greatest increase at the expense of oats and hay. The 
share of total field crop acreage in the Corn Belt planted to corn has 
increased slightly from 42.3 percent in 1960-62 to 43.5 percent in 
1978-80. The regional acreage share of soybeans increased from 20.9 per­
cent to 35.9 percent, while the national proportion of total U.S. soybean 
acreage planted in the Com Belt has declined from 57.5 to 45.8 percent 
between 1960-62 and 1978-80. This decline can be attributed to the rapid 
expansion of soybean acreage in the southern states. The experience 
with the southern corn leaf blight in 1970 led some feed grain producers 
to look more closely at grain sorghum; and, hence, sorghum acreage has 
increased moderately. 
Acreage response functions are estimated in the Corn Belt for corn 
and sorghum planted for all purposes, soybeans, winter wheat, and oats. 
Equations for these crops were estimated as a system with two-stage 
least squares; however, the ordinary least squares estimates proved to 
be superior in terms of statistical fit and expected sign. The Theil H 
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Table 4.3. Average 1960-62 and 1978-80 acres planted to principal field 
crops in the Corn Belt (1,000 acres) 
1960-62 
average 
1978-80 
average 
Changes from 
1960-62 to 1978-80 
Winter wheat 5,895 
(7.9) b 
[14.1]" 
5,316 
(6.1) 
[10.16] 
-579 
Corn 31,349 
(42.3) 
[44.3] 
38,123 
(43.5) 
[46.3] 
6,774 
Sorghum 478 
(0.6) 
[2.9] 
1,039 
(1.2) 
[8.84] 
561 
Oats 8,778 
(11.9) 
[28.2] 
2,456 
(2.8) 
[16.85] 
-6,322 
Soybeans 15,472 
(20.9) 
[57.5] 
31,500 
(35.9) 
[45.78] 
16,028 
Hay 12,065 
(16.3) 
[17.9] 
9,186 
(10.5) 
[15.01] 
-2,879 
Total^  74,037 
(100.0) 
[25.1] 
87,620 
(100.0) 
[26.3] 
13,583 
A^cres planted to the particular crop as a percentage of total 
acres planted in the region. 
A^cres planted to the particular crop as a percentage of total 
acres planted to that crop in the United States. 
T^otal equals sum of all endogenous crops plus hay. 
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statistic indicated potential significant autocorrelation present in 
the sorghum response function, and sorghum was reestimated with auto-
regressive least squares^  Autocorrelation was not found to be a problem 
with the other crops. Numbers in parentheses below the coefficients of 
the following estimated equations are approximate student t ratios, 
where indicates significance at a = 0.05. Numbers in brackets are 
elasticities evaluated at the mean. Variable definitions are found in 
Table 4.4. 
CNPACB = 29,525.00 + 1,227.29 (CNP4CB /SNP4CB ) 
(0.60) 
[0.04] 
- 217.64 CNEDCB^  + 0.21 CNPACB^  . (4.05) 
(-3.79) (1.30) 
[-0.10] 
-3,035.55 CNALL^  - 30.61 CNS4CB^  
(-2.87)* (-0.97) 
= 0.85 RMSE = 1,416.13 
SGPACB^  = 544.01 + 465.68 SGP7CB^  - 18.63 SGEDCB^ . 
(5.28)* (3.41)* (-4.16)* 
[0.30] [-0.37] 
+0.34 SGPACB , - 813.71 SGS5CB^  (4.06) 
* t 
(3.12) (-1.81) 
+ 410.44 DUM71 
* 
(3.35) 
= 0.87 RMSE = 100.20 p = 0.35 
(1.77) 
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Table 4.4. Variable definitions for the Corn Belt Region (CB) 
Variable code Definition 
CNALL^  
CNEDCB. 
CNPACB. 
CNP4CB. 
CNGRCB, 
CNEPCB^  
CNS4CB. 
DUM68. 
Dummy variable to represent years when corn 
allotment in effect, = 1.0 in 1961-65, 
= 0.0 otherwise 
Corn effective diversion payment ($/acre) 
Corn acres planted for all purposes (1,000 
acres) 
Max (CNGRCB^ , CNEPCB^ ) 
Corn gross returns valued at the expected 
market price ($/acre) 
Corn gross returns valued at the effective 
support payment ($/acre) 
Corn risk variable, equals a three-year 
moving standard deviation of actual gross 
returns per acre 
A dummy variable to account for change in 
time trend influence upon oats acres planted 
= 0.0 in 1960-67, 
= 1.0 otherwise 
DUM71. 
OTAPCB^  
OTLYCB, 
SGEDCB. 
SGPACB. 
A dummy variable to account for the sharp 
increase in sorghum acres planted in 1971 
following the corn blight in 1970 
= 1.0 in 1971, 
= 0.0 otherwise 
Oats acres planted (1,000 acres) 
Oats gross returns valued at the loan rate 
($/acre) 
Sorghum effective diversion payment ($/acre) 
Sorghum acres planted for all purposes (1,000 
acres) 
Table 4.4 (continued) 
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Variable code Definition 
SGP7CB^  Sorghum price variable, 
Max(SGGRCB^ , SGEPCB^ ) 
" Max(CNGRCB^  , CNEPCB^ ) 1971-80, 
= 0.0 otherwise 
SGS5CB. 
SNAPCB^  
SNP4CB^  
SQYEAR 
WWAPCBj 
WWEDCB^  
WWP4CB. 
Sorghum risk variable, equals a three-year 
moving coefficient of variation of actual 
gross returns per acre 
Soybean acres planted (1,000 acres) 
Max(SNGRCB^ , SNEPCB^ ) 
Square root of YEAR, 1960 =7.75 
Winter wheat acres planted (1,000 acres) 
Winter wheat effective diversion payment 
($/acre) 
Max(WWGRCB^ , WWEPCB^ ) 
YEAR^  A time trend, 1960 = 60 
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SNAPCB = -59,582.5 + 6,143.58 (SNP4CB /CNP4CB.) C * * C c 
(-2.98) (3.08) 
[0.23] 
8,002.96 SQYEAR +0.20 SNAPCB , (4.07) 
(2.72)* (2.34) 
= 0.96 RMSE = 1,125.17 
WWAPCB^  = 64.68 + 55.27 WWP4CB^  - 14.11 WWEDCB^ . 
(-0.06) (4.52)* (-0.46) 
[0.78] [-0.02] 
+0.40 WWAPCB  ^ - 5,583.01 WWS5CB (4.08) 
(2.94) (-2.53)* 
= 0.72 RMSE = 664.26 
OTAPCB^  = 114,007.80 + 12.26 OTLYCB^ . - 2,764.60 YEAR^ . 
(8.50)* (0.72) (-7.41)* 
[0.09] 
+ 16.81 YEARJ + 1,617.41 DUMG8. (4.09) 
(6.48) (4.64) 
R^  = 0.98 RMSE = 295.94 
All coefficients in equations (4.05) - (4.09) have the expected 
sign. With the exception of corn and oats, these estimated functions 
Indicate significant price responsiveness to the respective crop. The 
estimated own-gross returns acreage response elasticities are 0.04 for 
cotn, 0.30 for sorghum, 0.23 for soybeans, 0.78 for wheat, and 0.09 for 
oats. The gross returns variable in the sorghum equation SGP7CB^  is a 
spliced series equal to zero prior to 1970, and equal to a ratio of 
maximum expected gross returns per acre of sorghum to com. Preliminary 
tests found that sorghum did not demonstrate significant positive 
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income responsiveness prior to 1971. As mentioned earlier, the expe­
rience of the southern corn leaf blight outbreak in 1970 led more 
farmers to consider sorghum as an alternative feed grain; and, hence, 
the ratio of sorghum to corn expected gross returns became more 
important in the decision to plant sorghum in the Corn Belt. The 
sharp increase in sorghum acreage planted in"1971 brought about by a 
shortage of disease-resistant com seed following the blight is indica­
ted by the dummy variable DUM71. 
The ratio of corn to soybean maximum expected gross returns per 
acre is not found to be very significant. Com is a dominant 
crop in the region. A large proportion of com production in the Corn 
Belt is fed on the farm to livestock. In 1980, a total of 1.4 billion 
bushels of corn were used on farms where produced. These 1.4 billion 
bushels were 36.7 percent of total corn production. Based on 1980 
average corn yields for the Corn Belt, the equivalent of 14.5 million 
acres or 37.4 percent of total corn acres planted for all purposes 
were devoted to production to be used on the farm. With such a large 
percentage of corn production not directly entering the sales market, it 
might be expected that the income responsiveness to corn planted acreage 
would be relatively low. 
The estimated long-run acreage response elasticities, with respect 
to maximum expected gross returns for corn, sorghum, soybeans, and 
winter wheat, can be estimated using the coefficient of the lagged 
dependent variable in each equation. These long-run elasticities are 
0.05 for com, 0.45 for sorghum, 0.29 for soybeans, and 1.30 for 
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winter wheat. The long-run elasticities are more elastic than the short-
run estimates, but only slightly so for corn and soybeans. This indi­
cates that most of the response to a change in expected gross returns 
for corn or soybeans, all other things constant, occurs within a year. 
The effective diversion payment offered by the government to set 
aside or divert acreage from production has a very significant negative 
effect upon the planting decision for corn and sorghum. The elasticity 
of acreage response, with respect to the effective diversion payment per 
acre, is estimated to be -0.10 for corn and -0.37 for sorghum. Also in 
regards to government programs, the com allotment program during 1961-
65, as represented by the qualitative dummy variable CNALL in equation 
(4.05), reduced acres planted to corn an average of 3.0 million acres. 
Fluctuations in gross returns received by farmers from the pro­
duction of a particular crop exerts a negative impact upon planted 
acreage of corn, sorghum, and winter wheat. The three-year moving 
standard deviation of corn gross returns was found to represent the 
risk behavior response of corn farmers in the Corn Belt better than 
the three-year moving coefficient of variation, as used in equation 
(4.06) for sorghum and equation (4.08) for wheat. Risk variables were 
not significant for soybeans or oats. 
Plots of actual and predicted acres planted to the individual 
field crops over the sampling period are shown in Figures 4.6 - 4.10 
for corn, sorghum, soybeans, winter wheat, and oats, respectively. 
The summation of estimated acreages for com, sorghum, soybeans. 
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Figure 4.6. Plot of actual versus estimated corn acres planted for all purposes in the Corn 
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Figure 4.7. Plot of actual versus estimated sorghum acres planted for all purposes in 
the Com Belt, 1960-80 
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Figure 4.8. Plot of actual versus estimated soybean acres planted in the Corn Belt 
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Figure 4.9. Plot of actual versus estimated winter wheat acres planted in the Corn 
Belt, 1960-80 
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Figure 4.11. Plot of actual versus estimated total acres planted to the principal field 
crops in the Corn Belt, 1960-80 
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winter wheat, and oats, together with exogenous levels of barley and hay, 
are plotted against the actual total for these crops in Figure 4.11. 
Average 1960-62 and 1978-80 acres planted to the principal field 
crops in the Delta States - Arkansas, Louisiana, and Mississippi — 
are indicated in Table 4.5. The pattern prevalent with other southern 
regions of substantial increases in soybean acreage is also found in 
the Delta States. In 1960-62, soybeans made up 32.5 percent of total 
principal field crop acreage in the Delta States. By 1978-80, soybeans' 
share had increased to 66.8 percent. Cotton, corn, and oats, have 
shown large decreases in the region. 
Acreage response functions are estimated for corn, sorghum, winter 
wheat, oats, cotton, and soybeans, for the Delta States using the two-
stage least squares procedure in SAS/ETS. These equations are presented 
below with t ratios in the parentheses below each coefficient. Numbers 
in brackets are elasticities evaluated at the mean. Variable defini­
tions appear in Table 4.6. 
Delta States 
CNPADLj. = 28.86 + 0.94 CNP4DL^  - 4.97 CNEDDL^  
(0.25) (0.72) (-0.95) 
[0.08] [-0.04] 
+0.83 CNPADL^  ^  
J. t-1 - 227.17 CNS7DL|. 
(-1.12) 
(4.10) 
* 
(26.69) 
= 0.99 RMSE = 44.06 
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Table 4.5 Average 1960-62 and 1978-80 acres planted to principal field 
crops in the Delta States (1,000 acres) 
1960-62 
average 
1978-80 
average 
Changes from 
1960-62 to 1978-80 
Winter wheat 282 852 
(4.6) 
[1.63] 
570 
Com 1,526 
(12.4) 
[2.1] 
299 
(1.6) 
[0.36] 
-1,227 
Sorghum 123 
(0.9) 
[0.7] 
337 
(1.8) 
[2.13] 
214 
Oats 667 
(5.4) 
[2.1] 
72 
(0.4) 
[0.49] 
-595 
Barley 34 
(0.3) 
[0.2] 
0 -34 
Soybeans 4,016 
(32.5) 
[14.9] 
12,267 
(66.8) 
[17.83] 
8,251 
Cotton 3,994 
(32.4) 
[24.5] 
2,584 
(14.1) 
[17.04] 
-1,410 
Hay 1,697 
(13.7) 
[2.5] 
1,948 
(10.6) 
[3.19] 
251 
Total^  12,339 
(100.0) 
[4.2] 
18,359 
(100.0) 
[5.5] 
6,020 
A Acres planted to the particular crop as a percentage of total 
acres planted in the region. 
A^cres planted to the particular crop as a percentage of total 
acres planted to that crop in the United States. 
T^otal equals sum of all endogenous crops plus hay. 
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Table 4.6. Variable definitions for the Delta States Region (DL) 
Variable code Definition 
CNEDDL. 
CNPADL. 
CNPADL. 
CNGRDL. 
CNEPDL. 
CNS7DL. 
CNS5DL. 
CTAPDL. 
CTEDDL. 
CTP4D1. 
DUMÔ7 
DUM68. 
DUN7071. 
Corn effective diversion payment ($/acre) 
Com acres planted for all purposes (1,000 
acres) 
Max(CNGRDL^ , CNEPDL^ ) 
Corn gross returns valued at the expected 
market price ($/acre) 
Corn gross returns valued at the effective 
support payment ($/acre) 
Corn risk variable, 
= CNS5DL for 1973-80 
= 0 otherwise 
A three-year moving coefficient of variation of 
actual gross returns received per acre 
Cotton acres planted (1,000 acres) 
Cotton effective diversion payment ($/acre) 
Max(CTGRDLj., CTEPDL^ ) 
Dunmy variable to account for sharp, irregular, 
increase in wheat acreage planted, 
= 1 in 1967, 
= 0 otherwise 
A dummy variable to account for change in time 
trend influence upon oats acres planted, 
= 0.0 in 1960-67, 
= 1.0 otherwise 
A dummy variable to account for irregular 
behavior in sorghum acreage planted, 
= 1.0 in 1970-71, 
= 0.0 otherwise 
Table 4.6 (continued) 
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Variable code Definition 
DUM72^ , DUM74^  Dummy variables to account for irregular 
behavior in cotton acreage planted, 
= 1 in 1972, 
= 0 otherwise; 
= 1 in 1974, 
= 0 otherwise, respectively 
OTAPDL. Oats acres planted (1,000 acres) 
0TP4DL, 
SGEDDL. 
Max(OTGRDL^ , OTEPDL^ ) 
Sorghum effective diversion payment ($/acre) 
SGPADL. Sorghum acres planted for all purposes (1,000 
acres) 
SGPADL^  
SGSSDL^  
Max(SGGRDL^ , SGEPDL^ ) 
Sorghum risk variable, equals a three-year 
moving coefficient of variation of actual gross 
returns received per acre by producer for 
sorghum 
SNAPDL. Soybean acres planted (1,000 acres) 
SNP4DL^  
WWAPDL. 
WWEDDL, 
WWP4DL. 
WWS5DL, 
Max(SNGRDLj., SNEPDL^ ) 
Winter wheat acres planted (1,000 acres) 
Winter wheat effective diversion payment ($/ 
acre) 
Max(WWGRDL^ , WWEPDL^ ) 
Winter wheat risk variable, equals a three-year 
moving coefficient of variation of actual gross 
returns received per acre from winter wheat 
production 
YEAR. A time trend, with 1960 = 60 
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SGPADL^  = 181.78 + 2.43 SGP4DL^  - 5.25 SGEDDL^ . 
(1.31) (1.41) (-1.37) 
[0.48] [-0.16] 
+0.42 SGPADL^  , - 0.12 CNPADL 
* t-1 * C 
(3.43) (-2.90) 
-504.94 SGS5DL^  + 247.92 DUM7071^  
(-2.25)* (7.92)* 
pf = 0.95 BMSE = 28.16 
MWAPDL = 519.72 + 10.21 WWP4DL +0.64 WWAPDL . t * t * t-1 
(-1.68) (2.65) (2.99) 
[1.03] 
-18.57 WWEDDL^ +0.06 SNAPDL^ 
(-2.19) (2.96)* 
[-0.20] 
- 1,614.97 WWS5DL^ + 389.68 DUM67^ 
(-2.98)* (2.11) 
= 0.79 RMSE = 150.47 
OTAPDLj. = 6,392.61 + 3.14 0TP4DL - 0.15 WWAPDL^ 
(2.56)* (1.66) (-3.31)* 
[0.52] 
- 149.69YEARj.+ 0.87 YEAR^ 
(-2.13) (1.74) 
+ 46.51 DUM68^ 
(0.89) 
= 0.96 RMSE = 43.51 
(4.11) 
(4.12) 
(4.13) 
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CTAPDL|. = 1,892.40 + 687.31 (CTPADLj./WWP4DL^) 
(2.15) (2.83)* 
[0.60] 
- 4,364.03 CTEDDL^  +0.24 CTAPDL , t t-1 
(-1.93) (0.92) (4.14) 
[-0.10] 
- 1,055.12 (SNP4DL./WWP4DL ) 
* tu
(-2.52) 
[-0.41] 
+ 1,119.69 DUM72^ + 1,218.49 DUM74^ 
(2.79)* (2.93)* 
= 0.73 RMSE = 303.80 
SNAPDL^ = 2,765.67 + 7.80 SNP4DL^ + 0.92 SNAPDL^. ^  
(2.51)* (1.20) (21.89)* 
[0.20] 
- 0.74 CTAPDL (4.15) 
(-3.91)* 
= 0.98 RMSE = 444.86 
The system of equations (4.10) - (4.15) allow for interactions 
between the decisions to plant the individual crops. Current corn 
acreage is a significant explanatory variable in the sorghum equation, 
winter wheat appears In the oats equation, soybeans has a significant 
Influence upon winter wheat production, and cotton acreage is Important 
in the decision to plant soybeans. All coefficients seem to have the 
correct sign. It might be considered unusual for current soybean 
acreage to be positively related to current winter wheat acreage planted. 
This probably picks up the influence of intercropping and/or double 
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cropping production practices of these two crops in the region. Actual 
acreage of competing crops proved to be more significant than grose 
returns of the competing crop except for soybean gross returns in the 
cotton equation (4.14)• 
The final estimated system of equations allows for interaction of 
policy variables among crops. For example, a one unit (dollar per 
acre) increase in the com effective diversion payment CNEDDL^  in 
equation (4.10) will, other things constant, decrease corn acreage 
planted by approximately 5 thousand acres. Transferring this impact 
to the sorghum equation (4.11), a 5 thousand acre decrease in corn 
acreage planted would be expected to increase sorghum acreage approxi­
mately 600 acres. A symmetric relationship, i.e., using sorghum as 
an explanatory variable in the com equations, was not found to be 
significant. A similar story could be told of the relationship between 
winter wheat and oats, and between cotton and soybeans. The negative 
impact of current cotton acres planted upon current soybean acres in 
equation (4.15) picks up the shift away from cotton into soybeans, 
as evident in Table 4.5. 
The short-run acreage response elasticities with respect to maximum 
expected gross returns are, except for winter wheat, relatively inelastic. 
These elasticity estimates are 0.08 for corn, 0.48 for sorghum, 0.52 
for oats, 0.60 for cotton, and 0.20 for soybeans. The estimate for 
winter wheat, 1.03, is almost unity. Long-run acreage response elas­
ticities are calculated as before. These are 0.47 for corn, 0.83 for 
sorghum, 2.86 for winter wheat, 0.79 for cotton, and 2.50 for soybeans. 
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A lagged dependent variable was not found to be significant in the 
oats equation; hence, no long-run elasticity estimate is possible. 
A three-year moving coefficient of variation in actual gross 
returns per acre, used as a proxy for risk, is at least marginally 
significant for corn, sorghum, and winter wheat. The risk term used in 
the corn equation CNS7DL^  is nonzero only during 1973-80. CNS7DL^  
indicates that com gross returns per acre were relatively stable prior 
to the 1970s, and, hence, did not Induce a significant risk averse 
behavior. During the 1970s, wide fluctuations in corn price and yields 
began to appear due to shifts In export demand and atypical weather 
patterns. Also, many government policy provisions which had reduced 
the riskiness of crop production during the 1960s were removed and a 
more free market orientation was followed after 1973. 
Plots of actual versus estimated acres planted to corn, sorghum, 
winter wheat, oats, cotton, soybeans, and total acres planted to the 
principal field crops (with hay added exogenously), appear in Figures 
4.12 through 4.18, respectively. These plots indicate that the trends 
in.acreage planted to the particular crop or crops are captured by the 
estimated equations in a reasonable manner. 
Lake States 
The Lake States Include Michigan, Minnesota, and Wisconsin. As 
indicated in Table 4.7, sizeable increases In spring wheat, corn, and 
soybean acreage have occurred in the Lake States between 1960-62 and 
1978-80. Development of new cold-resistant corn and soybean varieties 
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Figure 4.12. Plot of actual versus estimated corn acres planted for all purposes in the 
Delta States, 1960-80 
SGPADL 
600 
500 
400 
300 • 
200 
100 
Actual 
Estimated 
60 62 64 66 68 70 
YEAR 
72 74 76 78 80 
Figure 4.13. Plot of actual versus estimated sorghum acres planted for all purposes in the 
Delta States, 1960-80 
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Figure 4.14. Plot of actual versus estimated winter wheat acres planted in the Delta 
States, 1960-80 
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Figure 4.15. Plot of actual versus estimated oat acres planted in the Delta States 
1960-80 
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Figure 4.16. Plot of actual versus estimated cotton acres planted in the Delta States, 
1960-80 
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Figure 4.17. Plot of actual versus estimated soybean acres planted in the Delta States 
1960-80 
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Figure 4.18. Plot of actual versus estimated total acres planted to the principal field 
crops in the Delta States, 1960-80 
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Table 4.7. Average 1960-62 and 1978-80 acres planted to principal field 
crops in the Lake States (1,000 acres) 
1960-62 1978-80 Changes from 
average average 1960-62 to 1978-80 
Spring wheat 913 2,985 2,072 
(2.8)* (8.2) 
[9.5]b [20.50] 
Winter wheat 1,113 791 -322 
(3.4) (2.2) 
[2.7] [1.5] 
Corn 10,625 14,033 3,408 
(32.8) (38.6) 
[15.0] [17.03] 
Oats 6,771 3,348 -3,423 
(20.9) (9.2) 
[21.8] [22.97] 
Barley 951 965 14 
(2.9) (2.6) 
[6.3] [3.6] 
Soybeans 2,632 5,931 3,299 
(8.1) (16.3) 
[9.8] [8.62] 
Hay 9,367 8,299 -1,068 
(28.9) (22.8) 
[13.9] [13.59] 
Total^  32,372 36,352 3,980 
(100.0) (100.0) 
[10.9] [10.9] 
A^cres planted to the particular crop as a percentage of total 
acres planted in the region. 
''Acres planted to the particular crop as a percentage of total 
acres planted to that crop in the United States. 
'^ Total equals sum of all endogenous crops plus hay. 
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Table 4.8. Variable definitions for the Lake States Region (LS) 
Variable code Definition 
BLAPLS^  
BLEDLS, 
BLP4LS. 
BLGRLS, 
BLEPLS^  
BLS7LS, 
BLS5LS. 
CNALL. 
CNEDLS 
CNPALS 
CNP4LS 
OTAPLS 
0TP4LS 
SNAPLS 
SNP4LS 
SWAPLS 
SWEDLS 
Barley acres planted (1,000 acres) 
Barley effective diversion payment ($/acre) 
Max(BLGRLS^ , BLEPLS^ ) 
Barley gross returns valued at the expected 
market price ($/acre) 
Barley gross returns valued at the effective 
support payment ($/acre) 
Barley risk variable, 
= BLSSLS^  for 1973-80, 
= 0 otherwise 
A three-year moving coefficient of variation 
in actual gross returns received per acre 
from barley production 
A dummy variable to represent years in which 
a corn acreage allotment program was in effect, 
= 1.0 in 1961-65, 
= 0.0 otherwise 
Corn effective diversion payment ($/acre) 
Corn acres planted for all purposes (1,000 
acres) 
Max(CNGRLS^ , CNEPLS^ ) 
Oats acres planted (1,000 acres) 
Max(OTGRLSj., OTEPLS^ ) 
Soybean acres planted (1,000 acres) 
Max(SNGRLSj., SNEPLS^ ) 
Spring wheat acres planted (1,000 acres) 
Spring wheat effective diversion payment ($/ 
acres) 
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Table 4.8 (continued) 
Variable code Definition 
Max(SWGRLS , SWEPLS ) 
Spring wheat risk variable, equals a three-year 
moving coefficient of variation of actual gross 
returns per acre received from spring wheat 
production 
SWP4LSj. 
SWS5LS^  
WWAPLS. 
WWP4LS. 
WWS5LS. 
YEARj. 
Winter wheat acres planted (1,000 acres) 
Max(WWGRLS^ , WWEPLS^ ) 
Winter wheat risk variable, equals a three-year 
moving coefficient of variation of actual gross 
returns per acre received from winter wheat 
production 
A time trend, where 1960 = 60 
98 
has allowed the expansion of these crops into the more southern portions 
of the region. Similarly, spring wheat, varieties have proven to be 
better suited for this region than winter wheat. 
SÂS/ETS is used to estimate a system of simultaneous acreage 
response equations for the Lake States composed of spring wheat, winter 
wheat, com, oats, barley, and soybeans. Numbers in parentheses below 
the coefficients of the following equations are approximate student t 
ratios. A indicates significance at o = 0.05. Numbers in brackets 
are elasticities evaluated at the mean. Variable definitions are found 
in Table 4.8. Autocorrelation was not found to be a problem with any 
equation. 
SWAPLSj. = 1,859.08 + 14.01 SWP4LS^ - 30.64 SWEDLS^ 
(2.57)* (2.82)* (-2.97)* 
[0.60] [-0.14] 
+ 0.687 SWAPLS^ . - 0.37 OTAPLS^ (4.16) 
* c-1 * t 
(6.25) (-4.00) 
- 1,562.92 SWS5LS^ 
(-1.81) 
= 0.95 RMSE = 282.07 
WWAPLSj. = 134.54 + 9.42 WWP4LS^  + 0.52 WWAPLS^ _j^  
(0.67) (4.83)* (3.50)* 
[0.88] 
- 0.06 OTAPLSJ. - 1,009.52 WWS5LS|. (4.17) 
(-1.66) (-2.67)* 
- 193.79 DUM66 
(-1.37) 
= 0.73 RMSE = 134.10 
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CNPALS= 3,742.71 + 696.18 (CNP4LS^/BLP4LS^) 
(1.54) (1.62) 
[0.13] 
- 88.10 CNEDLS^  + 0.65 CNPALS^  , 
* t * t-1 
(-3.67) (4.51) 
[-0.12] 
- 622.19 CNALL 
(-1.95) 
= 0.91 RMSE = 585.87 
OTAPLS^  = 18,133.25 +1,128.01 (0TP4LS^ /WWP4LS^ ) 
(16.53)* (1.68) 
[0.12] 
- 188.10 YEARJ. - 0.52 WWAPLS^  
(-16.11) (-1.67) 
R^  = 0.95 RMSE = 294.51 
BLAPLS^  = 171.58 + 827.62 (BLP4LSJ./WWP4LSJ.) 
(1.74) (6.34)* 
[0.57] 
- 9.10 BLEDLS +0.28 BLAPLS . 
* * (-3.05) (2.55) 
[-0.08] 
- 273.09 BLS7LS^  + 210.64 DUM68^  
(-1.90) (3.02)* 
- 197.49 DUM76. 
(-2.61)' * 
R^  = 0.86 RMSE = 65.78 
(4.18) 
(4.19) 
(4.20) 
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SNAPLS^  = -726.25 + 2,369.02 (SNP4LS^ yCNP4LS^ ) 
* 
(-1.08) (4.63) 
[0.48] 
+ 0.88 SNAPLS^  , 
* t-1 
(10.10) * 
-0.68 WWAPLSj. 
(-1.75) 
(4.21) 
= 0.89 RMSE = 385.87 
Equations (4.16) - (4.21) exhibit a simultaneous structure similar 
acres planted is found to have a significant negative influence upon 
current spring wheat acres planted. Indications are from equation 
(4.16) that for every one-thousand-acre decrease in land devoted to . 
oats, approximately 370 acres would be shifted to spring wheat produc­
tion, other things constant. In a similar manner, current oats acres 
appear in the winter wheat equation and current winter wheat is an 
explanatory variable in both the oats and soybeans equations. Such 
a simultaneous structure accounts for the decisions faced by a multi-
product farmer in planning the allocation of a given area of land to 
the production of alternative crops. 
Except for corn and oats, all crops show significant responsive­
ness to maximum expected gross returns at a = 0.05. The short-run 
(long-run) acreage response elasticities with respect to maximum 
expected gross returns are estimated to be 0.60 (1.92) for spring wheat, 
0.88 (1.83) for winter wheat, 0.48 (3.92) for soybeans, and 0.57 
(0.79) for barley. The short-run elasticity for oats is 0.12. 
in some respects with the Delta States discussed earlier. Current oats 
101 
spring wheat acreage response to changes in expected returns is 
more inelastic than winter wheat in the short-run, but more elastic 
than winter wheat in the long run. Spring wheat prices received by 
farmers and yields per harvested acre tend to be, on the average, 
higher than those for winter wheat. Gross returns per acre for spring 
wheat also tends to be more stable than the realized gross returns 
from winter wheat. Since farmers can easily forego fall seeding of 
winter wheat and not necessarily jeopardize chances for producing some 
crop on a given field the next year, it might be expected that winter 
wheat show more short-run price responsiveness. The relatively more 
elastic long-run acreage response estimated for spring wheat is also 
expected given spring wheat's increasing role as the dominant wheat 
variety in the Lake States. 
The effective diversion payment was found to have a significant 
negative impact upon acreage planted to spring wheat; however, the 
winter wheat effective diversion payment was highly insignificant. 
Diversion programs are often announced after winter wheat has 
already been seeded; and, hence, would not be known to the winter 
wheat producer when forming the planting decision. For a given diver­
sion program, the spring wheat producer must weight the expected 
returns from income derived from the effective diversion program payments 
against the potential foregone income from not producing a crop on the 
diverted acreage. Eligibility in other government programs (nonrecourse 
loans, farmer-owned-reserve, etc.) also is an important consideration 
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in participating in a voluntary diversion program. The winter wheat 
farmer must not only take into account these same considerations in 
deciding whether or not to participate; but, must also consider the 
already sunk costs of having planted the crop the previous fall. As 
a result, it is expected that the effective diversion payment be more 
significant for spring instead of winter wheat. 
The effective diversion payment is also significant for corn and 
barley, equations (4.18) and (4.20), respectively. It is estimated in 
equation (4.18), that the corn allotment program during 1961-65 reduced 
acreage planted to corn an average of 622 thousand acres. 
Spring and winter wheats and barley exhibit at least marginally 
important risk averse behavior. The inclusion of risk variables in 
the other equations did not give desired results. 
Plots of actual and predicted acres planted to the individual 
field crops over the sampling period are shown in Figures 4.19 - 4.24 
for spring wheat, winter wheat, corn, oats, barley, and soybeans, 
respectively. The summation of estimated acreages for these same crops 
plus exogenous levels of hay, are plotted against the actual total for 
principal field crops planted in the Lake States in Figure 4.25. 
Northeast 
The Northeast is the only region out of the 11 considered in this 
study to show a decrease in total acres planted to the principal field 
crops between 1960-62 and 1978-80 (Table 4.9). Total field crop acres 
in Connecticut, Delaware, Maine, Maryland, Massachusetts, New Hampshire, 
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Figure 4.19. Plot of actual versus estimated spring wheat acres planted 
in the Lake States, 1960-80 
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Figure 4.20. Plot of actual versus estimated winter wheat acres planted in the Lake 
States, 1960-80 
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Figure 4.21. Plot of actual versus estimated corn acres planted for all purposes in the 
Lake States, 1960-80 
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Plot of actual versus estimated oat acres planted in the Lake States, 1960-80 
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Figure 4.23. Plot of actual versus estimated barley acres planted in the Lake States, 
1960-80 
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Figure 4.24. Plot of actual versus estimated soybean acres planted in the Lake States, 
1960-80 
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crops in the Lake States, 1960-80 
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Table 4.9. Average 1960-62 and 1978-80 acres planted to principal field 
crops in the Northeast (1,000 acres) 
1960-62 
average 
1978-80 
average 
Changes from 
1960-62 to 1978-80 
Winter wheat 1,062 550 
(4.3) 
[1.05] 
-512 
Com 2,715 
(19.8) 
[3.8] 
4,367 
(34.4) 
[5.3] 
1,652 
Oats 1,582 
(11.5) 
[5.1] 
769 
(6.0) 
[5.3] 
-813 
Barley 376 
(2.7) 
[2.5] 
265 
(2.1) 
[3.01] 
-111 
Soybeans 477 
(3.5) 
[1.8] 
990 
(7.8) 
[1.44] 
513 
Hay 7,502 
(54.7) 
[11.1] 
5,763 
(45.4) 
[9.43] 
-1,739 
Total^  13,714 
(100.0) 
[4.6] 
12,704 
(100.0) 
[3.8] 
-1,010 
A^cres planted to the particular crop as a percentage of total 
acres planted in the region. 
A^cres planted to the particular crop as a percentage of total 
acres planted to that crop in the United States. 
T^otal equals sum of all endogenous crops plus hay. 
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New Jersey, New York, Pennsylvania, Rhode Island, and Vermont, fell 
approximately 1 million acres between 1960-62 and 1978-80. Only corn 
and soybeans demonstrate increases in acreage between these two time 
periods. 
As before, SAS/ETS is used to estimate a system of simultaneous 
acreage response functions consisting of corn planted for all purposes, 
oats, barley, soybeans, and winter wheat, planted in the Northeastern 
States. Autocorrelation was not found in any of the functions. Approxi­
mate student t ratios appear in parentheses below each coefficient of 
the following equations, while the brackets include elasticities evalu­
ated at the mean. Table 4.10 lists definitions for each variable. 
CNPANO^  = -4,536.10 + 109.34 (CNP4NO^ /SNP4NOj.) 
(-3.59)* (1.02) 
[0.04] 
- 18.08 CNEDNO + 104.25 YEAR (4.22) 
* ^ 
(-6.15) (9.91) 
1-0.06] 
+0.03 MCNMNO^  
(1.67) 
R^  = 0.99 RMSE = 83.15 
OTAPNO^  = 14,540.74 + 2.94 OTP4NO^  - 354.65 YEAR^ . 
(19.02)* (4.41)* (-16.41)* 
[0.15] 
+ 2.26 YEAR^  (4.23) 
(14.65)* 
R^  = 0.99 RMSE = 25.07 
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Table 4.10. Variables definitions for the Northeast Region (NO) 
Variable code Definition 
BLAPNO^  Barley acres planted (1,000 acres) 
BLPANOj. Max(BLGRNO^ , BLEPNO^ ) 
BLGRNO Barley gross return valued at the expected 
market price ($/acre) 
CNEDNO^  Com effective diversion payment ($/acre) 
CNPANOj. Com acres planted for all purposes (1,000 
acres) 
CNP4N0^  Max(CNGRNO^ , CNEPNO^ ) L C C 
MCNMNO Milk cow numbers on the farm, January 1 
(1,000 head) 
OTAPNOj. Oats acres planted (1,000 acres) 
0TP4N0j. Max(OTGRNO^ , OTEPNO^ ) 
SNAPNOj. Soybean acres planted (1,000 acres) 
SNP4N0^  Max(SNGRN0^ , SNEPNO^ .) 
SNS5N0 Soybean risk variable, equals a three-year 
moving coefficient of variation of actual 
gross returns received per acre from soybean 
production 
WWAPNO^  Winter wheat acres planted (1,000 acres) 
WWEDNO Winter wheat effective diversion payment 
 ^ ($/acre) 
YEAR^  Max(WWGRNO^ , WWEPNO^ ) 
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BLAPNO^  = 6,022.77 + 1.43 BLP4N0^  - 0.51 OTAPNO^  
(2.83)* (3.03)* (-3.71)* 
[0.25] 
- 125.62 YEAR^  + 0.72 YEAR^  (4.24) 
(-2.40)* (2.13) 
R^  = 0.85 RMSE = 16.99 
SNAPNO^  = 8,792.67 + 1.75 SNP4N0^  - 202.80 SNS5N0j 
(6.94)* (3.90)* (-1.85) 
[0.26] 
- 267.20 YEARj. + 2.11 YEAR^  (4.25) 
(-7.34)* (8.04)* 
R^  = 0.97 RMSE = 38.27 
WWAPNO^  = 7,928.66 + 3.81 WWPANO^  - 6.49 WWEDNO^  
(.26)* (3.64)* (-2.08) 
[0.38] [-0.07] 
- 196.43 YEARj. + 1.28 YEAR^  (4.26) 
R^  = 0.89 RMSE = 64.80 
Equations (4.22) - (4.26) have the expected sign and explain at 
least 85 percent of the variation of the Individual crops. A linear and 
quadratic time trend is found to be a significant explanatory variable 
in each equation. A sizeable level of corn planted in the Northeast 
is harvested for silage and fed to dairy herds. The variable, milk cow 
numbers on farm January 1, MCNMNO^ , is included as an independent vari­
able in equation (4.22) to explain the desire to plant corn for silage. 
Corn is also marketed for grain, and this incentive is measured by the 
ratio of com to soybean maximum expected gross revenue per acre. 
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The coefficient of CNEDNO in equation (4.22) indicates that a one 
dollar increase in the corn effective diversion payment per acre would 
result in approximately 18 thousand acres of corn being diverted. 
Similarly, a one dollar increase in WWEDNO^  in equation (4.26) would 
result in 6.5 thousand acres of winter wheat being diverted. Risk 
variables were attempted for each equation; however, only the soybean 
risk variable was marginally significant. 
Lack of lagged dependent variables in the estimated equations pre­
cludes determination of long-run acreage response elasticities. Short-
run estimates for acreage response elasticities, with respect to own 
expected gross returns, are 0.04 for corn, 0.15 for oats, 0.25 for barley, 
0.26 for soybeans, and 0.38 for winter wheat. As with other regional 
estimates, these elasticities tend to be relatively inelastic. 
Plots of actual and predicted acres planted to corn, oats, barley, 
soybeans, winter wheat, and total principal field crop acres (including 
exogenous levels of hay) are Illustrated in Figures 4.26 - 4.31. Even 
though relatively simple, equations (4.22) - (4.26) are seen to estimate 
the actual acreage trends quite well. 
Northern Plains 
The Northern Plains is a highly diversified agricultural producing 
region consisting of Kansas, Nebraska, North Dakota, and South Dakota. 
Total acres planted to the principal field crops increased 3.7 million 
acres between 1960-62 and 1978-80 (Table 4.11). The primary benefactors 
of this increase, and the decline in oats, barley, and hay acreage, has 
been spring wheat, winter wheat, and soybeans. 
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Figure 4.26. Plot of actual versus estimated com acres planted for all. purposes in the 
Northeast, 1960-80 
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Figure 4.27. Plot of actual versus estimated oat acres planted in the Northeast, 1960-80 
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Plot of actual versus estimated barley acres planted in the Northeast, 
1960-80 
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Figure 4.29. Plot of actual versus estimated soybean acres planted in the Northeast, 
1960-80 
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Figure 4.30. Plot of actual versus estimated winter wheat acres planted in the Northeast, 
1960-80 
FCAPNO 
13500 
13000 
12500 
12000 
11500 
11000 
Actual 
OV/ 
- — - Estimated 
.  \ /  
60 62 64 66 68 70 72 74 76 
YEAR 
78 80 
Figure 4.31. Plot of actual versus estimated total acres planted to the principal field 
crops in the Northeast, 1960-80 
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Table 4.11. Average 1960-62 and 1978-80 acres planted to principal field 
crops in the Northern Plains (1,000 acres) 
1960-62 
average 
1978-80 
average 
Changes from 
1960-62 to 1978-80 
Spring wheat 7,963 
(11.3)* 
[82.7]® 
12,873 
(17.4) 
[81.5] 
4,910 
Winter wheat 14,415 
(20.5) 
[34.6] 
16,408 
(22.1) 
[31.4] 
1,993 
Corn 12,444 
(17.7) 
[17.6] 
13,390 
(18.1) 
[16.2] 
949 
Sorghum 6,482 
(9.2) 
[39.7] 
7,100 
(9.6) 
[44.9] 
618 
Oats 6,734 
(9.6) 
[21.7] 
4,195 
(5.7) 
[28.8] 
-2,539 
Barley 5,239 
(7.4) 
[34.5] 
2,694 
(3.6) 
[30.6] 
-2,545 
Soybeans 1,278 
(1.8) 
[4.7] 
3,951 
(5.3) 
[5.7] 
2,648 
Hay 15,855 
(22.5) 
[23.5] 
13,503 
(18.2) 
[22.1] 
-2,352 
Totai^  70,407 
(100.0) 
[23.8] 
74,114 
(100.0) 
[22.2] 
3,707 
A^cres planted to the particular crop as a percentage of total 
acres planted in the region. 
A^cres planted to the particular crop as a percentage of total 
acres planted to that crop in the United States. 
T^otal equals sum of all endogenous crops plus hay. 
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Acreage response functions for the Northern Plains crops generally 
are not as successful as in other regions. The "best" equations 
obtained from numerous test runs are presented below. Ordinary least 
squares estimates are presented for spring wheat, winter wheat, corn, 
sorghum, barley, oats, and soybeans. Numbers in parentheses are student 
t ratios, while numbers in brackets are acreage response elasticities 
evaluated at the mean. Variables are defined in Table 4.12. Auto­
correlation was not found to exist in the equations. 
SWAPNFj. = 350.70 + 1,948.17 (SWP4NP^ /OTP4NP^ ) 
(0.09) (1.65) 
[0.33] 
+0.80 SWAPNP^ _^  - 36.81 SWEDNP^  (4.27) 
(5.14)* (-0.59) 
[-0.02] 
- 0.36 BLAPNP^  
(-0.77) 
= 0.75 RMSE = 1,214.61 
WWAPNP^  = 8,458.88 + 29.80 WWP4NP^  - 60.20 WŒDNP^ . 
(2.42) (1.48) (-1.45) 
[0.12] [-0.03] 
+ 0.68 WWAPNP^ _j^  - 0.87 OTAPNP^  (4.28) 
(3.38)* (-2.69)* 
- 2,318.83 WWS7NP^  
(-0.81) 
= 0.70 RMSE = 941.30 
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Table 4.12. Variable definitions for the Northern Plains Region (NP) 
Variable code Definition 
BLAPNP, 
BLEDNP, 
BLEPNP. 
BLS7NP. 
Barley acres planted (1,000 acres) 
Barley effective diversion payment ($/acre) 
Barley gross returns valued at the effective 
support payment 
Barley risk variable, 
= BLS5NP^  in 1973-80, 
= 0 otherwise 
BLS5NP. 
CNALL. 
CNEDNP 
CNPANP 
CNP4NP 
CNGRNP 
CNEPNP 
DUM61 
A three-year moving coefficient of variation of 
actual gross returns received per acre from 
barley production 
A dummy variable to represent years when the 
corn acreage allotment program was in effect, 
= 1 in 1961-65, 
= 0 otherwise 
Corn effective diversion payment ($/acre) 
Com acres planted for all purposes (1,000 
acres) 
Max (CNGRNP^ , CNEPNP^ .) 
Corn gross returns valued at the expected 
market price ($/acre) 
Corn gross returns valued at the effective 
support payment ($/acre) 
A dummy variable to account for a sharp, 
irregular drop in sorghum acres planted 
for all purposes, 
= 1 in 1961, 
= 0 otherwise 
OTAPNP, Oat acres planted (1,000 acres) 
OTEPNP^  Oats gross returns evaluated at the effective 
support payment ($/acre) 
Table 4.12 (continued) 
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e code Definition 
Max(OTGRNP^ , OTEPNP^ ) 
Sorghum effective diversion payment ($/acre) 
Sorghum acres planted for ail purposes (1,000 
acres) 
Max(SGGRNPj., SGEPNP^ ) 
Soybean acres planted (1,000 acres) 
Max(SNGRNPj., SNEPNP^ ) 
Spring wheat acres planted (1,000 acres) 
Spring wheat effective diversion payment ($/ 
acre) 
Max(SWGRNPj., SWEPNP^ ) 
Winter wheat acres planted (1,000 acres) 
Winter wheat effective diversion payment 
($/acre) 
Max(WWGRNP^ , WWEPNP.) 
Winter wheat risk variable, 
= WWS5NP in 1973-80, 
= 0 otherwise 
WWS5NP. 
YEAR^  
A three-year moving coefficient of variation of 
actual gross returns received per acre from 
winter wheat production 
A time trend, with a 1960 = 60 
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CNPANP^  = 7,729.98 + 58.95 (CNP4NP^ /SGP4NP^ ) 
(2.95)* (0.04) 
[0.01] 
- 99.29 CNEDNP^  +0.43 CNPANP^  , 
* t * t-1 (4.29) 
(-3.26) (3.23) 
[-0.11] 
- 894.56 CNALL^  
(-1.43) 
= 0.84 RMSE = 637.97 
SGPANP^  = 7,155.42 + 233.92 (SGP4NP^ /CNP4NP^ ) 
(8.52)* (0.18) 
[0.02] 
- 1,515.38 DUM61^  - 34.41 SGEDNP^  (4.30) 
(-2.83)* (-1.63) 
[-0.05] 
R^  = 0.42 RMSE = 443.31 
BLAPNP^  = 679.58 + 265.73 (BLEPNP^ /OTEPNP^ ) 
(1.05) (0.74) 
[0.08] 
+0.74 BLAPNP^ _i - 30.93 BLEDNP^  (4.31) 
(7.74)* (-1.65) 
[-0.07] 
- 1,726 BLS7NP^  
(-1.54) 
R^  = 0.85 FMSE = 325.01 
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OTAPNPj. = 3,880.63 + 27.98 0TP4NP^  + 0.45 OTAPNP^ _^  
(2.11) (1.67) (2.23) 
[0.17] 
- 0.18 SWAPNP^  (4.32) 
(-2.39) 
= 0.72 RMSE = 643.34 
SNAPNPj. = -7,508.93 + 17.00 SNP4NP^  + 135.23 YEAR^  
(-5.94)* (1.97) (7.08) 
[0.60] 
- 10.09 CNP4NP^  (4.33) 
(-1.81) 
[-0.42] 
= 0.82 RMSE = 349.55 
The Northern Plains Region is the nation's leading producer of 
both spring and winter wheat. Winter wheat has a definite comparative 
advantage in major portions of the region, especially in Kansas. In 
areas where it is most heavily concentrated, winter wheat has few 
serious competing crops; and, hence, tends to have a relatively 
inelastic response to expected gross returns. The winter wheat short-
run acreage response elasticity with respect to expected gross returns 
is estimated to be 0.12, with the long-run elasticity being 0.39, which 
is still relatively inelastic. The spring wheat short-run acreage 
response elasticity is 0.33, and the long-run spring wheat elasticity 
is 1.63. Comparison of elasticity estimates for spring and winter 
wheat indicate that even in the long run when all factors of production 
are allowed to change, winter wheat acreage planted is expected to be 
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relatively less responsive to changes in maximum gross returns than is 
spring wheat. 
It can be inferred from equations (4.27) and (4.28) that an effec­
tive diversion payment has a slightly greater negative impact upon 
winter wheat producers than spring wheat. Based on the argument made 
in regards to winter and spring wheat in the Lake States earlier, this 
result may seem counterintuitive. However, there is no statistical 
difference between these two elasticity estimates. 
The short-run (long-run) acreage response elasticities for the 
other crops are estimated to be 0.01 (0.02) for corn, 0.02 (NA) for 
sorghum, 0.17 (0.30) for oats, 0.08 (0.32) for barley, and 0.60 (NA) 
for soybeans. The responsiveness of corn and sorghum to the ratio of 
com to sorghum maximum expected gross returns (and vice versa) was 
highly insignificant. Several other gross return measures, both own 
and in ratio form, were tried; but only the ones reported gave the 
expected positive sign. Hence, the very low elasticity estimates for 
corn and sorghum should be viewed with suspicion. The maximum expected 
gross returns for corn CNP4NP^  proved to be a marginally significant 
explanatory variable in the soybean equation (4.33). The estimated 
short-run acreage response elasticity of soybeans with respect to 
expected gross returns from com production is -0.42. 
Plots of actual versus estimated acres planted to spring wheat, 
winter wheat, corn, sorghum, barley, oats, soybeans, and total principal 
field crop acreage appear in Figures 4.32 - 4.39, respectively. As 
mentioned above, the estimated equations for the Northern Plains crops 
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Figure 4.32. Plot of actual versus estimated spring wheat acres planted in the Northern 
Plains, 1960-80 
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Figure 4.33. Plot of actual versus estimated winter wheat acres planted in the Northern 
Plains, 1960-80 
CNPANP 
14000 
13000 
12000 
11000 
10000 
9000 
8000 
lgure 4 
Actual 
- - - Estimated 
60 62 64 66 68 70 72 74 76 78 80 
YEAR 
34. Plot of actual versus estimated corn acres planted for all purposes.in the. 
Northern Plains, 1960-80 
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Figure 4.35. Plot of actual versus estimated sorghum acres planted for all purposes in the 
Northern Plains, 1960-80 
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Plains, 1960-80 
OTAPNP 
6500 
6000 
5500 
5000 
4500 
4000 
3500 
Actual 
- Estimated 
60 62 64 66 68 70 72 74 76 78 80 
YEAR 
Figure 4.37. Plot of actual versus estimated oat acres planted in the Northern Plains, 
1960-80 
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Figure 4.38. Plot of actual versus estimated soybean acres planted in the Northern Plains, 
1960-80 
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Figure 4.39. Plot of actual versus estimated total acres planted to the principal field 
crops in the Northern Plains, 1960-80 
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are generally not as successful as for some of the previous functions 
in other regions. It appears that more effort needs to be devoted to 
respecifying the acreage response functions within this region. Perhaps 
the omission of costs of production data from the present formulation 
biases the final estimates for crops planted in a region so heavily 
dependent upon costly irrigation as in the Northern Plains. Alternative 
production practices, such as summer fallowing, also should be incor­
porated into the modeling framework for this region. 
Northwest 
The Northwest Region, in general, and the Palouse, in particular, 
is an important agricultural producing area, rich in volcanic soils. 
The primary crops grown in Washington, Oregon, and Idaho, are spring 
and winter wheat, and barley. Total acreage devoted to the production 
of the principal field crops increased 2.2 million acres between 1960-
62 and 1978-80, as shown in Table 4.13. This increase originated from 
small decreases in oats and barley acres planted, the bringing of more 
marginal land into production, and the reduction in acres planted to 
minor crops. Even though the share of total regional field crop acres 
planted to barley has decreased from 18.4 to 13.3 percent between the 
beginning and end of the sampling period, the Northwest's share of 
total U.S. barley acreage increased from 11.4 to 17.6 percent. A 
similar situation occurs to a much lesser extent with oats and hay. 
The estimated set of acreage functions for the Northwest Region 
include spring wheat, winter wheat, barley, com, and oats. Equations 
137 
Table 4.13. Average 1960-62 and 1978-80 acres planted to principal field 
crops in the Northwest (1,000 acres) 
1960-62 
average 
1978-80 
average 
Changes from 
1960-62 to 1978-80 
Spring wheat 624 1,318 694 
(6.6)^  (11.3) 
[6.5]^  [8.3] 
Winter wheat 3,268 4,988 1,720 
(34.8) (42.9) 
[7.8] [9.5] 
Com 133 190 57 
(1.4) (1.6) 
[0.2] [0.2] 
Oats 537 257 -280 
(5.7) (2.2) 
[1.7] [1.8] 
Barley 1,731 1,551 -180 
(18.4) (13.3) 
[11.4] [17.6] 
Hay 3,087 3,309 222 
(32.9) (28.5) 
[4.6] [5.4] 
Total^  8,380 11,613 2,233 
(100.0) (100.0) 
[3.2] [3.5] 
A^cres planted to the particular crop as a percentage of total 
acres planted in the region. 
A^cres planted to the particular crop as a percentage of total 
acres planted to that crop in the United States. 
'^ Total equals sum of all endogenous crops plus hay. 
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for these crops are estimated simultaneously, using the two-stage least 
squares procedure in SAS/ETS. Significant autocorrelation was not 
found in any equation. Student t values appear in parentheses below 
the coefficients of the following equations. Acreage response elas­
ticities evaluated at the mean appear in brackets. Variable codes 
are defined in Table 4.14. 
SWAPNWj. = -412.16 + 517.51 (SWP4NW^ /OTP4NW^ .) 
(-0.99) (2.13) 
[0.002] 
+ 0.10 SWAPNW 
t-1 
(3.85) 
, + 777.80 DUM7380 
•— t 
(4.34) 
(0.56) 
- 1,337.59 SWS7NW^  
(-1.79) 
= 0.75 RMSE = 172.13 
WWAPNW^  = -2,812.02 + 5.60 WWP4NW^  - 5.08 WWEDNW^ . 
(-3.67)* (3.00)* (-0.87) 
[0.13] [-0.01] 
+ 0.21 WAPm^  , + 707.32 DUM6768 
t-1 4. t 
(4.35) 
* 
(1.27) (4.06) 
+ 80.63 YEAR 
(4.28)* 
R^  = 0.94 RMSE - 173.70 
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Table 4.14. Definition of variables for the Northwest Region (NW) 
Varaible code Definition 
BLAPNW. 
BLP4NW. 
BLGRNW^  
BLEPNW^  
CNALL, 
CNPANW^  
CNP4NW^  
DUM6768^  
DUM6880. 
Barley acres planted (1,000 acres) 
Max(BLGRNW^ , BLEPNW^ ) 
Barley gross returns valued at the expected 
market price ($/acre) 
Barley gross returns valued at the effective 
diversion payment ($/acre) 
A dummy variable to account for year in which 
the com allotment program was in effect, 
= 1.0 for 1961-65, 
= 0.0 otherwise 
Corn acres planted for all purposes (1,000 acres) 
Max(CNGRNW^ , CNEPNW^ ) 
A dummy variable to account for a sharp, irreg­
ular increase in winter wheat acres planted, 
= 1.0 in 1967-68, 
=0.0 otherwise 
A dummy variable to account for an upward shift 
in the trend of corn acreage planted, 
= 1.0 in 1968-80, 
=0.0 otherwise 
DUM6970. 
DUM7380. 
OTAPNW^  
SWAPNW, 
A dummy variable to account for a sharp, irreg­
ular, increase in oat acreage planted, 
= 1.0 in 1969-70, 
= 0.0 otherwise 
A dummy variable to account for an upward shift 
in the trend of spring wheat acreage planted, 
= 1.0 in 1973-80, 
= 0.0 otherwise 
Oat acres planted (1,000 acres) 
Spring wheat acres planted (1,000 acres) 
Table 4.14 (continued) 
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Variable code Definition 
SWP4NW^  
SWS7NW^  
SWS5NW. 
WWAPNW. 
WWEDNW. 
Max(SWGRNW^ , SWEPNW^ ) 
Spring wheat risk variable, 
= SWSSNW^  in 1973-80, 
= 0 otherwise 
A three-year moving coefficient of variation of 
actual gross returns received by farmers per 
acre from spring wheat production 
Winter wheat acres planted (1,000 acres) 
Winter wheat effective diversion payment ($/ 
acre) 
WWP4NWL 
YEAR. 
Max(WWGRNWj., WWEPNW^ ) 
A time trend, with 1960-60 
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BLAPNW^  = 627.55 + 0.85 BLP4NW^  +0.62 BLAPNW^ _^  
(1.10) (0.28) (2.57)* 
[0.04] 
- 0.03 WWAPNW^  (4.36) 
(-0.35) 
= 0.22 RMSE = 178.57 
CNPANW^  = 13.15 + 0.01 CNP4NW^  +0.88 CNPANW^  , t t * t-1 
(1.07) (0.39) (10.03) 
[0.01] 
- 5.28 CNALL^  +9.38 DUM6880^  (4.37) 
(-0.98) (1.54) 
= 0.94 RMSE = 5.33 
OTAPNW^  = 7,152.19 - 182.03 YEAR^  +1.20 YEAR^  
(6.04) (-5.34) (4.94)* 
+ 161.53 DUM6970^  (4.38) 
(6.05)* 
R^  = 0.91 RMSE = 30.06 
Equations (4.34) - (4.38) are reasonably successful in representing 
the planted acreage decision of farmers in the Northwest; however, the 
barley equation (4.36) leaves much to be desired. Many alternative 
specifications were attempted for barley, but to no avail. Hence, the 
elasticity estimates derived for barley should be viewed with close 
scrutiny. 
A significant difference was once again found between spring and 
winter wheat. The short-run (long-run) acreage response elasticity, 
with respect to own maximum expected gross returns, is estimated to be 
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0.002 (0.004) for spring wheat and 0.13 (0.16) for winter wheat. The 
relationship between these elasticity estimates for spring and winter 
wheat implies that most of the acreage response to a change in expected 
gross returns occurs within a short period of time. The effective 
diversion payment is marginally significant in the winter wheat equation; 
but, attempts to include this diversion payment in the spring wheat 
equation resulted in a positive sign. A dummy variable equal to 1.0 
for 1973-80 is an important explanatory variable for spring wheat. The 
soft white wheat produced in the Northwest became an increasingly 
important export crop during tha later 1970s. The "riskiness" of plant­
ing spring wheat.also became more significant during the 1970s, as 
represented by SWS7NW^  in equation (4.34). Using both lagged winter 
wheat acreage and a linear time trend in equation (4.35) may introduce 
multicollinearity. However, it is assumed that each variable explains 
a unique portion of the variation in winter wheat acreage. Variable 
YEARj. "explains" the general upward trend in winter wheat acreage 
planted in the Northwest, while WWAPNW^ _^  helps explain the dynamic 
adjustment mechanism in winter wheat production. 
Equation (4.37), corn acres planted for all purposes, if found to 
have an insignificant response of acreage planted to expected gross 
returns. Lagged corn acres planted is the most important explanatory 
variable in the corn equation. No positive and/or significant gross 
returns variable proved to be successful in the oats equation (4.38). 
Plots of actual versus estimated acreage planted in the Northwest 
Region for spring wheat, winter wheat, barley, corn, oats, and total 
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acres planted to the principal field crops (Including exogenous levels 
of hay) are illustrated in Figures 4.40 - 4.45. As mentioned above, 
the barley equation, illustrated in Figure 4.42, performs poorly. How­
ever, equations for the other crops appear to do a reasonable job in 
tracting actual patterns in acreage planted to the respective crop. 
Southeast 
The Southeastern region consists of Alabama, Florida, and South 
Carolina. Like other southern regions (Appalachia and the Delta 
States), the Southeast has experienced a large increase in soybean 
acres between 1960-62 and 1978-80 (Table 4.15). Cotton acreage has 
declined dramatically over the sample period, as has com. The 
regional proportion of total field crop acres planted to soybeans has 
increased from 7.7 percent in 1960-62 to 47.3 percent in 1978-80. 
Acreage response functions are estimated in the Southeast for 
cotton, soybeans, corn and sorghum planted for all purposes, oats, 
and winter wheat. Equations for each crop were estimated as a system 
with two-stage least squares; however, the ordinary least squares 
estimates proved to be superior in terms of statistical fit and 
expected sign. Autocorrelation was not found to be present in any 
equation. Numbers in parentheses below the coefficients of the follow­
ing estimated equations are approximate student t ratios, where 
indicates significance at a = 0.05. Numbers in brackets are elasticities 
evaluated at the mean. Variable definitions are found in Table 4.16. 
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Figure 4.40. Plot of actual versus estimated spring wheat acres planted in the Northwest, 
1960-80 
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Figure 4.41. Plot of actual versus estimated winter wheat acres planted in the Northwest, 
1960-80 
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42. Plot of actual versus estimated barley acres planted in the Northwest, 1960-80 
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43. Plot of actual versus estimated corn acres planted for all purposes in the 
Northwest, 1960-80 
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Figure 4.44. Plot of actual versus estimated oat acres planted in the Northwest, 1960-80 
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crops in the Northwest, 1960-80 
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Table 4.15. Average 1960-62 and 1978-80 acres planted to principal field 
crops in the Southeast (1,000 acres) 
1960-62 
average 
1978-80 
average 
Changes from 
1960-62 to 1978-80 
Winter wheat 272 722 450 
(2.3)* (5.4) 
[0.7]b [1.38] 
Corn 4,753 3,235 -1,518 
(40.3) (24.2) 
[6.7] [3.97] 
Sorghum 123 199 76 
(1.0) (1.5) 
[0.7] [1.26] 
Oats 1,120 367 -753 
(9.5) (2.7) 
[3.6] [2.52] 
Barley 41 26 -15 
(0.3) (0.2) 
[0.06] [0.04] 
Soybeans 910 6,322 5,412 
(7.7) (47.3) 
[3.4] [9.19] 
Cotton 3,184 899 -2,285 
(27.0) (6.7) 
[19.5] [4.17] 
Hay 1,379 1,581 202 
(11.7) (11.8) 
[2.01 [2.591 
Total^  11,782 13,351 1,569 
(100.2) (100.0) 
[4.0] [4.0] 
A^cres planted to the particular crop as a percentage of total 
acres planted in the region. 
b Acres planted to the particular crop as a percentage of total 
acres planted to that crop in the United States. 
"^ Total equals sum of all endogenous crops plus hay. 
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Table 4.16. Variable definitions for Southeast region (SE) 
Variable code Definition 
CNEDSE. 
CNPASE, 
CNP4SE. 
CNGRSE. 
CNEPSE^  
CNS5SEL 
CTAPSE. 
CTEDSE. 
CTP4SE. 
DUMSO. 
DUM6880, 
Com effective diversion payment ($/acre) 
Com acres planted for all purposes (1,000 
acres) 
Max(CNGRSEj., CNEPSE^ ) 
Corn gross returns valued at the expected 
market price ($/acre) 
Corn gross returns valued at the effective 
support payment ($/acre) 
Corn risk variable, equals a three-year 
moving coefficient of variation in actual 
gross returns received by farmers per acre 
from com production 
Cotton acres planted (1,000 acres) 
Cotton effective diversion payment ($/acre) 
Max(CTGRSE^ , CTEPSE^ ) 
A dummy variable to account for increase in 
sorghum acres planted in 1980 as a result 
of drought conditions, 
= 1.0 in 1980, 
= 0.0 otherwise 
A dummy variable to account for a change in 
time trend influence upon oats, 
= 1.0 in 1968-80, 
=0.0 otherwise 
DUM71 A dummy variable to account for sharp, 
*• irregular increase in sorghum acres planted 
in 1971 in the aftermath of the southern 
corn leaf blight, 
= 1.0 in 1971, 
= 0.0 otherwise 
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Table 4.16 (continued) 
Variable code Definition 
OTAPSE. Oat acres planted (1,000 acres) 
0TP4SE. 
SGEDSE. 
Max(OTGRSE^ , OTEPSE^ ) t t 
Sorghum effective diversion payment ($/acre) 
SGPASE. Sorghum acres planted for all purposes 
(1,000 acres) 
SGP4SEL 
SNAPSE^  
Max(SGGRSEj., SGEPSE^ ) 
Soybean acres planted (1,000 acres) 
SNP4SE^  
SNS7SE. 
Max(SNGRSE^ , SNEPSE^ ) 
Soybean risk variable, 
= SNS5SE in 1973-80, 
= 0.0 otherwise 
SNS5SE. 
WWAPSE. 
A three-year moving coefficient of variation 
in actual gross returns received by farmers 
per acre from soybean production 
Winter wheat acres planted (1,000 acres) 
WWEDSE. Winter wheat effective diversion payment 
($/acre) 
WWP4SE. 
WWS5SE. 
Max(WWGRSE^ , WWEPSE^ ) 
Winter wheat risk variable, equals a three-
year moving coefficient of variation of 
actual gross returns received by the farmer 
from winter wheat production 
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CTAPSEj. = -62.58 + 272.07 (CTP4SE^/CNP4SE^) 
(-0.29) (2.11) 
[0.29] 
- 2,399.20 CTEDSE^ + 0.71 CTAPSE^ , t * t-1 
(-1.38) (5.45) 
[-0.06] 
= 0.88 RMSE = 378.20 
SNAPSEJ. = -4,049.57 + 21.95 SNP4SE^  + 0.88 SNAPSE^ _J^  
(-1.05) (2.73)* (6.23)* 
[0.62] 
- 0.29 CTAPSE^  - 3,696.76 SNS7SE^  
(-1.24) (-2.31) 
+ 52.98 YEARJ. 
(1.03) 
R^  = 0.98 RMSE = 558.68 
CNPASE^  = 1,522.21 + 2,106.02 (CNP4SE^ /SNP4SE^ ) 
(4.00)* (3.37)* 
[0.48] 
- 40.21 CNEDSE^  +0.64 CNPASE^  , 
* t * t-1 
(-4.00) (11.56) 
[-0.08] 
- 2,501.71 (SGP4SE./SNP4SE ) 
* t c 
(-2.66) 
- 2,211.13 CNS5SE 
(-7.38)* 
R^  = 0.96 RMSE = 119.07 
(4.39) 
(4.40) 
(4.41) 
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SGPASE^  = 57.94 + 0.58 SGP4SE^  - 1.99 SGEDSE 
t t t 
(1.92) (1.16) (-1.27) 
[0.17] [-0.09] 
+ 0.27 SGPASE^  i + 0.07 WWAPSE^ . (4.42) 
(2.07) (1.22) 
+ 141.45 DUM71 + 37.94 DUM80^  
(6.41) (0.80) 
= 0.91 RMSE = 13.49 
OTAPSE^  = 21,846.17 +5.41 0TP4SE^  - 576.467 YEAR^  
(11.65)* (2.68)* (-11.03)* 
[0.38] 
+ 3.81 YEAR^  + 99.66 DUM6880^  (4.43) 
(10.49)* (2.00) 
R^  = 0.98 RMSE = 41.10 
WWAPSE^  =19.53+5.34 WWP4SE^  - 19.15 WWEDSE^  
(0.06) (0.66) (-2.27) 
[0.32] [-0.26] 
+0.24 WWAPSE^  , +0.09 SNAPSE^  (4.44) 
t-1  ^ t 
(0.51) (4.38) 
- 154.24 WWS5SEj. 
(-0.49) 
R^  = 0.73 RMSE = 122.36 
Cotton (equation (4.39)) is a function of a ratio of cotton to 
corn expected gross returns, cotton effective diversion payment, 
and lagged cotton acres planted. The short-run own acreage response 
elasticity is estimated to be 0.29, indicating that a 10 percent in­
crease in expected cotton gross return per acre would encourage a 
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2.9 percent increase in cotton acres planted in the Southeast. The 
long-run elasticity is estimated to be only 1.00. A 10 percent 
Increase in the cotton effective diversion payment would lead to a 0.6 
percent decrease in cotton acreage. 
Equation (4.40) shows that soybean acreage planted in the Southeast 
is positively related to maximum expected soybean gross returns per 
acre SNP4SE^  lagged soybean acres planted SNAPSE^  and a linear time 
trend, YEAR^ . Soybean acreage is negatively related to cotton acres 
planted CTAPSE^  and fluctuations in soybean gross returns during 1973-
80, SNS7SE^ , used as a proxy for risk. The short-run soybean acreage 
response elasticity is 0.62, with a long-run elasticity of 5.09, which 
is very elastic as would be expected given the significant expansion 
of soybean production in the Southeastern states. 
Com acres planted for all purposes (equation (4.41)) is positively 
related to a ratio of maximum expected gross returns of corn and soy­
beans, and lagged acreage response (which picks up the dynamic adjust­
ment behavior of corn production). The short-run (long-run) acreage 
elasticities are 0.48 (1.32). Acres planted to com is negatively 
related to the corn effective diversion payment, the ratio of expected 
gross returns of sorghum relative to soybeans, and the fluctuations in 
actual com gross returns over the entire sampling period. The "cross-
gross returns" acreage response elasticity is -0.37 with respect to 
sorghum and -0.61 with respect to soybeans. A 10 percent increase 
in the diversion payment would decrease corn acres planted by 0.8 
percent. 
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Sorghum acres planted for all purposes in the Southeast is a 
function of expected sorghum gross returns, effective diversion pay­
ment, lagged sorghum acreage planted, winter wheat acres planted, and 
two dummy variables. The short-run acreage response elasticity is 0.17 
and the long-run elasticity is 0.23. The small difference in magnitude 
between the short- and long-run elasticity estimates indicates that 
most of the adjustments in acreage to a change in expected gross returns 
occur during the first year or two. Farmers wishing to plant com in 
1971 were faced with a shortage of seed resistent to the southern corn 
leaf blight which had caused havoc in 1970 in many parts of the country. 
Hence, sorghum showed a one-year sharp increase in acres planted in 
1971 as farmers planted It as a suitable alternative to corn. Sorghum 
also tends to be more drought resistant, and the unusually dry condi­
tions in the Southeast during 1979-80 caused many farmers to look more 
closely at sorghum production. Winter wheat acreage has a positive 
coefficient due to the practice of intercropping sorghum and wheat. 
Oats acres planted are a relatively simple function of expected 
gross returns and a linear and quadratic time trend. The short-run 
acreage response elasticity is 0.38 for oats. 
Winter wheat (equation (4.44)) Is positively related to expected 
gross returns, lagged winter wheat acreage, and soybean acreage (again 
due to intercropping and double cropping). There is a negative relation­
ship between planted acres of winter wheat and the effective diversion 
payment and a risk variable (a three-year moving coefficient of varia­
tion in actual gross returns per acre received by the farmer from winter 
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wheat production). The short- and long-run acreage response elastici­
ties are estimated to be 0.32 and 0.42, respectively. Indications are 
that a 10 percent increase in the effective diversion payment for winter 
wheat would result in a 2.6 percent decrease in acres of winter wheat 
planted, in the Southeast.. 
Plots of actual versus estimated acres planted in the Southeast 
to cotton, soybeans, corn, sorghum, oats, winter wheat, and total 
principal field crop acreage (including exogenous levels of barley and 
hay), are shown in Figures 4.46 - 4.52, respectively. Except for cotton 
and winter wheat, the estimated equations tend to tract the actual levels 
reasonably well. Alternative specifications for cotton and winter 
wheat probably should be investigated. 
Southern Plains 
The Southern Plains Region is composed of Oklahoma and Texas. 
Between 1960-62 and 1978-80, the beginning and ending points of the 
estimation period, acres planted to the principal field crops increased 
3.8 million acres (Table 4.17). Winter wheat shows the greatest in­
crease in acres planted with a 4.7 million acre increase; however, it 
should be kept in mind that wheat acreage control programs during the 
early 19608 restricted acreage. Sorghum and barley exhibit major 
decreases in acreage planted in recent years. 
SAS/ETS is used to estimate a system of seven equations for the 
Southern Plains, based on two-stage least squares. A simultaneous 
formulation allows for explicit interaction between the planting 
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Figure 4.50. Plot of actual versus estimated oat acres planted in the Southwest, 1960-80 
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Figure 4.51. Plot of actual versus estimated winter wheat acres planted in the Southeast, 
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Table A.17. Average 1960-62 and 1978-80 acres planted to principal field 
crops in the Southern Plains (1,000 acres) 
1960-62 
average 
1978-80 
average 
Changes from 
1960-62 to 1978-80 
Winter wheat 8,613 
(26.2)* 
[20.6]" 
13,267 
(36.1) 
[25.4] 
4,654 
Com 1,410 
(4.3) 
[1.9] 
1,623 
(4.4) 
[1.97] 
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Sorghum 7,607 
(23.1) 
[46.6] 
5,867 
(16.0) 
[37.16] 
-1,740 
Barley 1,345 
(4.1) 
[8.9] 
178 
(0.5) 
[2.02] 
-1,167 
Oats 2,768 
(8.4) 
[8.9] 
1,897 
(5.2) 
[13.02] 
-871 
Soybeans 333 
(0.7) 
[0.8] 
1,157 
(3.1) 
[1.68] 
924 
Cotton 7,612 
(23.2) 
[46.6] 
8,166 
(22.2) 
[58.45] 
554 
Hay 3,284 
(10.0) 
[4.9] 
4,547 
(12.4) 
[7.45] 
1,263 
Total^  32,872 
(100.0) 
[11.1] 
36,701 
(100.0) 
[11.0] 
3,829 
A^cres planted to the particular crop as a percentage of total 
acres planted in the region. 
A^cres planted to the particular crop as a percentage of total 
acres planted to that crop in the United States. 
T^otal equals sum of all endogenous crops plus hay. 
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decisions of farmers to devote their limited acreage to alternative 
crops. The following set of equations, with approximate t ratios in 
parentheses below each coefficient, are specified for all cotton, winter 
wheat, soybeans, com, sorghum, barley, and oats. Based upon the Durbin-
Watson and/or Theil H statistics, autocorrelation was not found to be 
a problem with any equation. Numbers in brackets are elasticities 
evaluated at the mean. Variables are defined in Table 4.18. 
CTAPSP^ = -9,269.86 + 25.24 CTP4SP^ - 29.40 CTEDSP^. 
(-2.79)* (2.45)* (-2.74)* 
10.46] [-0.10] 
+ 0.38 CTAPSP^_j^ + 159.99 YEAR^ (4.45) 
(1.70) (3.47)* 
- 4,898.25 CTS7SP 
(-3.06)* 
= 0.79 RMSE = 526.16 
WWAPSPj. = -8,354.82 + 55.29 WWP4SP^ - 65.78 WWEDSP^ 
(-3.87)* (3.87)* (-1.52) 
[0.25] . [-0.03] 
+ 0.54 WWAPSP^ , + 154.43 YEAR^ (4.46) 
* t-1 * t 
(3.78) (3.52) 
+ 2,360.17 DUM67 
(3.63)* 
= 0.94 RMSE = 595.73 
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Table 4.18. Variable definitions for the Southern Plains Region (SP) 
Variable code Definition 
BLAPSP^ 
BLEDSP. 
BLP4SP. 
BLGRSP^  
BLEPSP^  
CNALL. 
CNEDSP 
CNPASP 
CNP4SP 
CPJDS? 
CTAPSP 
CTEDSP 
CTP4SP 
CTS7SP 
CTS5SP. 
-1 
Barley acres planted (1,000 acres) 
Barley effective diversion payment ($/acre) 
Max(BLGRSPj., BLEPSP^ ) 
Barley gross returns valued at the expected 
market price ($/acre) 
Barley gross returns valued at the effective 
support payment ($/acre) 
A dummy variable to account for the com 
acreage allotment program, 
= 1.0 in 1961-65, 
= 0.0 otherwise 
Corn effective diversion payment ($/acre) 
Com acres planted for all purposes (1,000 
acres) 
Max(CNGRSPj., CNEPSP^ ) 
Cattle placed on feed, January-December 
(1,000 head) 
Cotton acres planted (1,000 acres) 
Cotton effective diversion payment ($/acre) 
Max(CTGRSP^ , CTEPSP^ .) 
Cotton risk variable, 
= CTSSSP in 1973-80, 
= 0.0 otnerwise 
A three-year moving coefficient of varia­
tion in actual gross returns received by 
farmers per acre from cotton production 
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Table 4.18 (continued) 
Variable code Definition 
DUM67. 
DUM6880. 
A dummy variable to account for sharp, 
irregular Increase in wheat acreage follow­
ing removal of most acreage restrictions, 
= 1.0 in 1967, 
= 0.0 otherwise 
A dummy variable to account for change in 
time trend influence upon oat acres 
planted, 
= 1.0 in 1968-80, 
= 0.0 otherwise 
DUM69 t A dummy variable to account for sharp, irregular increase in sorghum acreage, 
= 1.0 in 1969, 
= 0.0 otherwise 
DUM77. 
DUM78. 
LNYEAR. 
OTAPSP. 
SGEDSP. 
SGPASP. 
SGP4SP. 
A dummy variable to account for change in 
trend level of soybean acres planted, 
= 1.0 in 1977, 
= 0.0 otherwise 
A dummy variable to account for change in 
sorghum acreage planting, 
= 1.0 in 1978, 
= 0.0 otherwise 
Natural logarithm of the time trend, with 
1960 =4.09 
Oats acres planted (1,000 acres) 
Sorghum effective diversion payment ($/acre) 
Sorghum acres planted for all purposes (1,000 
acres) 
Max(SGGRSPj., SGEPSP^ ) 
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Table 4.18 (continued) 
Variable code Definition 
SNAPS?^  Soybeans acres planted (1,000 acres) 
SNP4SP^  Max(SNGRSP^ , SNEPSP^ ) 
WWAPSP^  Winter wheat acres planted (1,000 acres) 
WWEDSP Winter wheat effective diversion payment 
($/acre) 
WWP4SPj. Max(WWGRSP^ , WWEPSP^ ) 
YEAR^  A linear time trend with 1960-60 
SNÀPSP^ 
CNPASPj. 
SGPASP^ 
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-128.80 +2.42 SNP4SP^ +0.88 SNAPSP , 
t * t-1 
(-1.03) (1.36) (11.07) 
[0.34] 
+ 2.62 CTEDSP^ + 474.02 DUM77^ (4.47) 
(1.67) (4.17)* 
[0.11] 
0.93 KMSE = 73.80 
234.14 +2.38 CNP4SP^ - 17.66 CNEDSP^ 
(1.89) (2.39) (-2.75)* 
[0.19] [-0.13] 
+0.74 CNPASP^ ^ - 574.09 CNALL^ (4.48) 
(10.53)* (-1.29) 
0.95 RMSE = 89.61 
117,695.80 + 879.78 (SGP4SP^/CTP4SP^) 
(6.76)* (0.62) 
[0.06] 
- 78.93 SGEDSP^ - 0.73 CTAPSP^ (.4.49) 
(-3.78)* (-3.51)* 
[-0.11] 
+0.95 CPJDSP^ , - 25,550.60 LNYEAR^ 
* t-1 * t 
(3.84) (-6.31) 
[0.38] 
+ 1,230.04 DUM69^ + 903.45 DUM78j. 
(3.06)* (1.96) 
0.91 RMSE = 431.78 
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BLAPSPj. = 22,018.32 + 7.94 BLP4SP^  - 0.16 WWAPSP^  
(4.11)* (0.48) (-3.17)* 
[0.42] 
- 550.84 YEAR + 3.78 YEAR^  (4.5Q) 
(-3.47)* (3.14)* 
- 18.26 BLEDSP^  
t 
(-2.40) 
[-0.17] 
R^  = 0.95 RMSE = 151.67 
OTAPSPj. = 16,064.53 - 0.19 WWAPSP^  - 376.60 YEAR^ . 
(1.54) (-4.27)* (-1.34) 
+2.78 YEAR^  + 198.56 DUM6880^  (4.51) 
(1.46) (0.83) 
+0.33 OTAPSP. 
t-1 
(1.74) 
R^  = 0.88 RMSE = 204.27 
All coefficients in equations (4.45) - (4.51) have the expected 
sign. The gross returns variables are positively related to acreage 
response. Allowing the relevant supply inducing variable to be the 
maximum of gross returns evaluated at expected price or the loan rate 
eliminates the multicollinearity between market prices and loan rates. 
The short-run acreage response elasticities, with respect to maximum 
expected gross returns, are 0.46 for cotton, 0.25 for winter wheat, 
0.34 for soybeans, 0.19 for corn, 0.06 for sorghum, and 0.42 for 
barley. The gross returns variable for oats was not found to have a 
significant positive coefficient. The estimated long-run acreage 
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response elasticities are 0.74 for cotton, 0.68 for winter wheat, 2.93 
for soybeans, and 0.73 for corn. Sorghum and barley equations did not 
include a lagged dependent variable. The acreage response elasticity 
of sorghum, with respect to expected cotton gross returns, is estimated 
to be -0.06. 
Diversion payments exert a negative influence on acreage response, 
indicating the degree to which government programs are successful in 
bidding for the use of farmers' land. The relative success of a volun­
tary diversion program depends upon several factors, including the per­
cent diversion required, the payment rate, and allowable uses for the 
diverted land. An attempt has been made to Incorporate some of these 
aspects into the calculation of the effective diversion payment per 
acre used in the equations. The elasticity of acreage response, with 
respect to the effective diversion payment, is -0.10 for cotton, -0.03 
for winter wheat, -0.13 for corn, -0.11 for sorghum, and -0.17 for 
barley. 
A risk variable was originally included in each equation; however, 
it was only significant for cotton. According to equation (4.45), 
farmers during the 1970s reacted by reducing acres planted to cotton 
whenever there was an increase in the fluctuation in cotton gross 
returns, as represented by a three-year moving coefficient of variation 
of actual gross returns received per acre from cotton production, 
CTS7SPj.. Returns were relatively stable prior to the 1970s, and, hence, 
did not exhibit a significant risk-averse response. 
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In the sorghum equation (4.49), a variable representing the number 
of cattle placed on feed during January-December of the previous year 
is included with a positive influence on sorghum acreage planted. The 
idea is that the greater the number of cattle placed on feed, the 
greater the perceived demand for sorghum as a feed grain. Much of the 
sorghum produced in the Southern Plains is used on farm where produced 
for livestock feeding. Variable CPJDSP^  ^serves as a proxy for the 
expected number of cattle placed on feed during the upcoming crop year. 
Indications are that a 10 percent increase in cattle placed on feed 
(measured in 1,000 head) would result in a 3.8 percent increase in 
sorghum acres planted for all purposes in the Southern Plains. 
Interactions of policy variables among crops in the Southern Plains 
are explicitly incorporated in the case of a positive coefficient for 
the cotton effective diversion variable in the soybean equation. This 
indicates that in certain years the programs allowed diverted cotton 
acreage to be planted to soybeans. It is found in equation (4.47) that 
a 10 percent increase in the effective diversion payment for cotton 
would lead to a 1.1 percent increase in soybean acres planted. 
Other interactions of policy variables among crops are implicitly 
incorporated in other cases by including current year acreage planted 
to important competing crops in the equations. For example, the policy 
programs affecting wheat (e.g., deficiency payments, diversion payments, 
and loan rates) also have an impact upon both barley and oats acreage 
planted. Similarly, cotton policy variables affect sorghum planted 
acreage. 
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Plots of actual versus estimated acres planted to cotton, winter 
wheat, soybeans, corn, sorghum, barley, oats, and total principal field 
crop acres, are shown in Figures 4.53 - 4.60, respectively. For the 
most part, the estimated equations tend to tract the actual data quite 
well. 
Southwest 
The Southwest Region is composed of Arizona, California, Nevada, 
New Mexico, and Utah. California is by far the top producing state 
within the region. Table 4.19 indicates that total field crop produc­
tion has not changed significantly between 1960-62 and 1978-80. Cotton 
and winter wheat acreage has shown the largest increases over time. 
The introduction of "desert durum" in Arizona in the late 1970s has 
increased spring wheat acres planted. Sorghum, oats, barley, and hay 
acres have generally declined over the estimation period. 
The acreage response functions for Southwestern crops are esti­
mated using ordinary least squares. A simultaneous estimation procedure 
did not give significant coefficients with the correct sign. Equations 
are presented for cotton, winter wheat, barley, com, sorghum, and oats. 
Numbers in parentheses are approximate student t ratios, while numbers 
in brackets are elasticities evaluated at the mean. Variables in the 
equations are defined in Table 4.20. Significant autocorrelation was 
not found among the equations. 
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Figure 4.54. Plot of actual versus estimated winter wheat acres planted in the Southern 
Plains, 1960-80 
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Figure 4.55. Plot of actual versus estimated soybean acres planted in the Southern Plains, 
1960-80 
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Figure 4.56. Plot of actual versus estimated com acres planted for all purposes in the 
Southern Plains, 1960-80 
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Figure 4.57-. Plot of actual versus estimated sorghum acres planted for all purposes in 
the Southern Plains, 1960-80 
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Figure 4.58. Plot of actual versus estimated barley acres planted in the Southern 
Plains, 1960-80 
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Figure 4.59. Plot of actual versus estimated oat acres planted in the Southern Plains, 
1960-80 
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Figure 4.60. Plot of actual versus estimated total acres planted to the principal field 
crops in the Southern Plains, 1960-80 
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Table 4.19. Average 1960-62 and 1978-80 acres planted to principal field 
crops in the Southwest (1,000 acres) 
1960-62 
average 
1978-80 
average 
Changes from 
1960-62 to 1978-80 
Spring wheat 70* 
(0.7)* 
[0.7] 
256, 
(2.5)b 
[4.8] 
186 
Winter wheat 855 
(9.1) 
[2.0] 
1,753 
(16.9) 
[3.3] 
898 
Corn 296 
(3.1) 
[0.4] 
700 
(6.8) 
[0.8] 
404 
Sorghum 678 
(7.2) 
[4.1] 
523 
(5.1) 
[3.3] 
-155 
Oats 529 
(5.6) 
[1.7] 
386 
(3.7) 
[2.6] 
-143 
Barley 2,137 
(22.8) 
[14.1] 
1,214 
(11.8) 
[13.8 
-923 
Cotton 1,502 
(16.0) 
[9.2] 
2,320 
(22.5) 
[16.6] 
818 
Hay 3,305 
(35.3) 
[3.2] 
3,168 
(30.7) 
[5.2] 
-137 
Total^  9,372 
(100.0) 
[3.2] 
10,320 
(100.0) 
[3.1] 
948 
A^cres planted to the particular crop as a percentage of total 
acres planted in the region. 
A^cres planted to the particular crop as a percentage of total 
acres planted to that crop in the United States. 
T^otal equals sum of all endogenous crops plus hay. 
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Table 4.20. Variable definitions for the Southwest Region (SW) 
Variable code Definition 
BLAPSW. 
BLP4SW' 
BLGRSW, 
BLEPSW. 
CNÀLL^  
CNPASW^  
CNP4SNL 
CTAPSW. 
CTEDSW^  
CTF4SW^  
DUM67. 
DUM69. 
DUM75. 
Barley acres planted (1,000 acres) 
Max(BLGRSW^ , BLEPSW^ ) 
Barley gross returns valued at the expected 
marke^  price ($/acre) 
Barley gross returns valued at the effective 
support payment ($/acre) 
A dummy variable to account for the com 
acreage allotment program, 
= 1.0 in 1961-65, 
= 0.0 otherwise 
Com acres planted for all purpioses (1,000 
acres) 
Max.(CNGRSW^ , CNEPSW^ ) 
Cotton acres planted (1,000 acres) 
Cotton effective diversion payment ($/acre) 
Max(CTGRSW^ , CTEPSW^ ) 
A dummy variable to account for an irregular 
jump in sorghum acres planted, 
= 1.0 in 1967, 
=0.0 otherwise 
A dummy variable to account for an irregular 
drop in oat acres planted, 
= 1.0 in 1969, 
=0.0 otherwise 
A dummy variable to account for an irregular 
Increase In winter wheat acres planted, 
= 1.0 in 1975, 
= 0.0 otherwise 
OTAPSW. Oat acres planted (1,000 acres) 
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Table 4.20 (continued) 
Variable code Definition 
OTPASW^  Max(OTGRSW^ , OTEPSW^ ) 
SGPASW Sorghum acres planted for all purposes (1,000 
acres) 
SGP4SW^  Max(SGGRSW^ , SGEPSW^ ) 
WWAPSW^  Winter wheat acres planted (1,000 acres) 
WWEDSW Winter wheat effective diversion payment 
($/acre) 
WWP4SWj. Max(WWGRSW^ , WWEPSW^ ) 
YEARj. A linear time trend, with 1960 = 60 
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CTAPSW|. = 35,504.64 + 0.60 CTP4SW|. - 314.82 CTEDSW^. 
(4.86)* (1.07) (-0.68) 
[0.151 [-0.01] 
- 1,033.03 YEAR^ + 7.72 YEARJ 
(-5.06)* (5.36)* 
= 0.89 KMSE = 137.53 
WWAPSW^ = 2,342.14 + 3.23 WWP4SW^ - 5.79 WWEDSW^ 
(-3.87)* (1.14) (-1.53) 
[0.19] [-0.02] 
+ 0.24 WWAPSW, . + 273.53 DUM75^ t-1 t 
(1.39) (1.71) 
+ 44.43 YEAR^ 
(3.88)' 
* t 
R^ = 0.94 RMSE = 114.23 
BLAPSWj. = 273.92 + 7.61 BLP4SW^ + 0.68 BLAPSWj._j^ 
(0.62) (2.89)* (3.55)* 
[0.36] 
- 0.29 WWAPSW^ 
(-1.78) 
R^ = 0.92 BMSE = 86.99 
CNPASW^ = 19.71 + 0.53 CNP4SW^ + 0.83 CNPASW^_j^ 
(0.39) (1.73) (7.91)* 
[0.17] 
- 36.35 CNALL^ 
(-1.19) 
R^ = 0.94 RMSE = 57.18 
(4.52) 
(4.53) 
(4.54) 
(4.55) 
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SGPASW^ = 638.49 + 21.82 (SGP4SW^/WWPASW^) 
(2.12) (0.22) 
[0.04] 
+ 0.42 SGPASW^ _^  + 224.58 DUM67^  (4.56) 
(2.72)* (2.99)* 
- 0.17 CTAPSWj. 
(-2.21) 
= 0.87 RMSE = 64.32 
. OTAPSW^ = 136.10 + 0.37 0TP4SW^ +0.64 OTAPSW^ 
t t . t-1 
(1.92) (0.40) (4.40) 
[0-05] (4.57) 
- 118.51 DUM69 
(-3.07)* 
= 0.65 RMSE = 39.53 
Except for the oats equation (4.57), these estimated functions 
explain at least 87 percent of the variation in crop acres planted in 
the Southwest. The short-run (long-run) acreage response elasticity, 
with respect to maximum expected gross returns, is estimated to be 0.15 
(NA) for cotton, 0.19 (0.25) for winter wheat, 0.36 (1.13) for barley, 
0.17 (l.OP) for com, 0.04 (0.07) for sorghum, and 0.05 (0.14) for 
oats. Interpretation of these elasticities is similar to those dis­
cussed for other regions. 
The effective diversion payment is a significant explanatory 
variable for cotton and winter wheat. Acreage response elasticities, 
with respect to the effective diversion payment, are fairly inelastic. 
Estimates are -0.01 for cotton and -0.02 for winter wheat. Diversion 
payment variables were tried in the other relevant equations (i.e., 
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barley, corn, and sorghum); but, were not successful in explaining 
acreage response. 
It is noticed that no risk variables are included in any equation 
for the Southwest. The increased reliance on irrigation for crop pro­
duction allows the farmer to control the production environment to some 
extent. 
Plots of actual versus estimated acres planted to cotton, winter 
wheat, barley, corn, sorghum, oats, and total principal field crop 
acres (including exogenous levels of hay and spring wheat), appear in 
Figures 4.61 - 4.67, respectively. Estimates of total field crop acres 
are sums of the individual crop equation estimates. Figure 4.66 
illustrates the relatively poor fit of the oats equation; however, the 
other equations seem to reasonably tract the actual acreage levels in 
the Southwest. 
Western Plains 
The Western Plains Region includes Colorado, Montana, and Wyoming. 
Major crops produced in the region are spring and winter wheat, com, 
barley, and hay (Table 4.21). After many attempts, using a variety 
of statistical methods and procedures, this author was unable to esti­
mate a successful acreage response function for any crop in the Western 
Plains. Wide fluctuation in weather patterns, the frequent switching 
of crops planted by producers, and the relatively small acreage levels 
of some crops, makes acreage response in this region particularly 
difficult to estimate. Clearly, investigation of alternative 
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4.61. Plot of actual versus estimated cotton acres planted in the Southwest, 
1960-80 
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Figure 4.62. Plot of actual versus estimated winter wheat acres planted in the Southwest, 
1960-80 
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Figure 4.63. Plot of actual versus estimated barley acres planted in the Southwest 
1960-80 
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Plot of actual versus estimated corn acres planted for all purposes in the 
Southwest, 1960-80 
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Figure 4.65. Plot of actual versus estimated sorghum acres planted for all purposes in 
the Southwest, 1960-80 
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Figure 4.67. Plot of actual versus estimated total acres planted to the principal field 
crops in the Southwest, 1960-80 
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Table 4.21. Average 1960-62 and 1978-80 acres planted to principal field 
crops in the Western Plains (1,000 acres) 
1960-62 
average 
1978-80 
average 
Changes from 
1960-62 to 1978-80 
Spring wheat 1,995 
(12.2)f 
[20.7]" 
2,917 
(16.1) 
[18.5] 
922 
Winter wheat 5,031 
(30.7) 
[12.1] 
6,390 
(35.2) 
[12.2] 
1,359 
Corn 579 
(3.5) 
[0.8] 
1,173 
(6.5) 
[1.4] 
594 
Sorghum 638 
(3.9) 
[3.9] 
493 
(2.7) 
[3.1] 
-145 
Oats 722 
(4.4) 
[2.3] 
492 
(2.7) 
[3.4] 
-2.30 
Barley 2,599 
(15.8) 
[17.1] 
1,660 
(9.1) 
[18.8] 
-939 
Hay 4,829 
(29.5) 
[7.2] 
5,032 
(27.7) 
[8.2] 
203 
Total^  16,393 
(100.0) 
[5.5] 
18,157 
(100.0) 
[5.4] 
1,764 
A^cres planted to the particular crop as a percentage of total 
acres planted in the region. 
A^cres planted to the particular crop as a percentage of total 
acres planted to that crop in the United States 
'^ Total equals sum of all endogenous crops plus hay. 
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specifications of the acreage functions deserve much more attention. 
Recall that equations for the Northern Plains, which is adjacent to 
the Western Plains, also did not prove to be as successful as most 
of those in other regions. Many of same production practices found 
throughout the Northern Plains are also followed in the Western. 
Future extensions of this work will concentrate on improving these 
regional estimates. 
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CHAPTER V. SUMMARY AND POLICY IMPLICATIONS 
The purpose of this study is to investigate potential regional 
differences in the supply response of crop producers to alternative 
market and government policy incentives. To accomplish this task, a 
set of acreage response functions are specified and estimated for 8 
principal field crops (spring wheat, winter wheat, corn, sorghum, oats, 
barley, soybeans, and cotton) produced in 11 spatial regions of the 
United States (Appalachia, Corn Belt, Delta States, Lake States, North­
east, Northern Plains, Northwest, Southeast, Southern Plains, Southwest, 
and Western Plains). Variables in the functions include those related 
to expected per-acre gross returns from crop production, the impact of 
government policy programs (especially, loan rates, target prices, 
diversion payments, and allotments), and the effects of risk and un­
certainty upon acreage response. Important elasticities are determined 
for each crop and region. 
The acreage response functions for each crop within a region are 
estimated simultaneously, where appropriate, using two-stage least 
squares. Estimating the equations as a system accounts for the decisions 
faced by a multiproduct farmer in planning the allocation of a given 
area of land to the production of alternative crops. A simultaneous 
approach also allows for explicit modeling of policy interactions among 
crops. A total of 57 equations are presented and discussed. In general, 
the estimated equations do a reasonable job in tracting the actual 
observations over the 1960-80 time period. 
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The variable chosen to represent risk, a three-year moving coef­
ficient of variation of actual gross returns received per acre for the 
particular crop, is not universally successful in the estimated struc­
tural equations. This formulation implicitly incorporates risk result­
ing from fluctuations in crop yields. As discussed in the Review of 
Literature, an aggregate measure of yield risk is difficult to capture 
because of wide variations in soil and climatic conditions faced by 
individual farmers. However, spliting the estimation period between 
years of relatively stable returns per acre (1960-72) and years of 
relatively greater fluctuations (1973-80) does improve the significance 
level of the risk proxy in some cases. 
Regional differences in short- and long-run acreage response 
elasticities with respect to gross returns per acre for each crop across 
regions are summarized and compared in Table 5.1. Long-run elasticity 
estimates are presented in brackets. These long-run estimates are 
derived by dividing the short-run acreage response elasticity by (1-X^ ), 
where is the coefficient of the lagged dependent variable. Hence, 
whenever lagged acres planted to a particular crop is not included in 
the equation, a long-run elasticity estimate is not available. 
As a general rule, the greater the comparative advantage of a. 
particular crop in a particular region, the more relatively inelastic 
the short-run acreage response elasticity with respect to gross returns. 
For example, the most inelastic acreage response to changes in gross 
returns for soybeans are found in the Corn Belt and Delta States, 
Table 5.1. Comparison of short- and long-run acreage response elasticities with respect to 
expected gross returns per acre for each crop across regions 
Region^  BL ÇN ÇT OT SG SN_ SW WW 
Appalachia — 0.02^  0.24 0.28 0.20 
[0.03]C [0.65] [NA] [0.95] 
Corn Belt - 0.04 — 0.09 0.30 0.23 — 0.78 
[0.05] [NA] [0.45] [0.29] [1.30] 
Delta States — 0.08 0.60 0.52 0.48 0.20 — 1.03 
[0.47] [0.79] [NA] [0.83] [2.50] [2.86] 
Lake States 0.57 0.13 - 0.12 - 0.48 0.60 0.88 
[0.79] [NA] [NA] [3.92] [1.92] [1.83] 
Northeast 0.25 0.04 — 0.15 - 0.26 
[NA] [NA] [NA] [NA] [NA] 
Northern Plains 0.08 0.01 - 0.17 0.02 0.60 0.33 0.12 
[0.32] [0.02] [0.30] [NA] [NA] [1.63] [0.39] 
Northwest 0.04 0.01 - NA — — 0.002 0.13 
[0.11] [0.08] [NA] [0.004] [0.16] 
Southeast — 0.48 0.29 0.38 0.17 0.62 — 0.32 
[1.32] [1.00] [NA] [0.23] [5.09] [0.42] 
Southern Plains 0.42 0,19 0.46 NA 0.06 0.34 _ 0.25 
[NA] [0.73] [0.74] [NA] [NA] [2.93] [0.68] 
Southwest 0.36 0.17 0.15 0.05 0.04 — - 0.19 
[1.13] [1.00] [NA] [0.14] [0.07] [0.25] 
C^rop codes are BL-barley, CN-com, CT-cotton, OT-oats, SG-sorghum, SW-spring wheat, and 
WW-winter wheat. 
^Short-run elasticity estimate. 
^Long-run elasticity estimate. 
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although Appalachla and the Northeast have similar response elasticities. 
A 10 percent increase in maximum expected gross returns, ceteris paribus, 
is estimated to induce an additional 2.8 percent of acres planted to 
soybeans in Appalachla, 2.3 percent in the Corn Belt, 2.0 percent in the 
Delta States, 4.8 percent in the Lake States, 2.6 percent in the North­
east, 6.0 percent in the Northern Plains, 6.2 percent in the Southeast, 
and 3.4 percent in the Southern Plains. As modeled in this study, an 
increase in expected gross returns can come either in the form of an 
increase in expected market price, an increase in the effective support 
payment, an increase in expected yield, or any combination of these 
(each change would not necessarily have to be an increase). A similar 
story can be told for the other crops. 
Long-run acreage response elasticities, with respect to gross returns 
per acre, follow a similar pattern as do the short-run estimates. Once 
again using soybeans as an example, the only inelastic long-run elasti­
city is found in the Corn Belt, which has a comparative advantage in 
soybeans. The elastic estimates for soybeans for other regions is 
indicative of the expansion of soybean production into the southern 
United States. 
It is difficult to compare these elasticity estimates with others, 
because the estimates in this study are derived from a spliced gross 
returns variable, and not the usual expected market price or loan rate 
separately. The estimation period, 1960-1980, also would affect the 
estimated elasticity estimates. Finally, most elasticities in other 
studies are derived from nationally aggregate data. A quick survey of 
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acreage response elasticity estimates indicates a range of 0.09 to 0.30 
for feed grains (with the larger estimates being for barley and oats); 
a range of 0.00 to 0.84 for wheat; a range of 0.09 to 0.61 for soybeans; 
and a range of 0.17 to 1.29 for cotton. Winter and Whittaker (1979) 
found all wheat acreage response elasticity, with respect to lagged 
season average price of all wheat received by farmers, to be 0.094 for 
the Northwest Region. The estimates in Table 5.1 are 0.002 for spring 
wheat and 0.13 for winter wheat (the dominant type). Penn and Irwin 
(1971) estimated the own price elasticity of soybean, cotton, and corn 
acreage responses in the Delta Region to be 0.16, 0.36, and -0.13, 
respectively. The Table 5.1 estimates for these same crops are 0.20, 
0.60, and 0.08, respectively. Recall that Table 5.1 includes the 1970s 
time period, which included many changes in the regional crop acreage 
shifts. Given the caveats mentioned above, however, the estimates pre­
sented in Table 5.1 for acreage response with respect to gross returns 
seem reasonable. 
The elasticity estimates presented in Table 5.1 are based on maxi­
mum expected gross returns per acre; however, these can be shown to be 
equivalent to elasticities of maximum expected price (i.e., maximum of 
expected season average price received by farmers, the loan rate, or 
the target price). Gross returns are defined as expected price times 
expected yield. Since the mean of expected gross returns is approxi­
mately equal to the product of the mean of expected prices times the 
mean of expected yield, elasticity calculations based on maximum 
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expected gross returns will not be significantly different from 
elasticity calculations based on maximum expected price. 
The differential impacts of the effective diversion payment for a 
particular crop across regions is presented in Table 5.2. For example, 
a 10 percent increase in the effective diversion payment for com, 
ceteris paribus, is estimated to induce a 1.6 percent decrease in acres 
planted to com in Appalachia, a 1.0 percent decrease in the Delta 
States, a 1.2 percent decrease in the Lake States, a 0.8 percent decrease 
in the Northease, a 1.1 percent decrease in the Northern Plains, a 0.8 
percent decrease in the Southeast, and a 1.3 percent decrease in the 
Southern Plains. Similar stories can be told concerning barley, cotton, 
sorghum, and spring and winter wheat. 
It is maintained in the Introduction that the use of nationally 
aggregate analyses to determine the impacts of selected policy programs 
upon regional crop production behavior, farm income, and the demand for, 
stroage and marketing facilities, may not be appropriate. The results 
tend to substantiate this concern. Consider a case where the government 
wished to encourage an expansion in the production of, say, com. One 
means of accomplishing this task is to increase the target price for 
corn. If the target price is increased in accordance with national 
aggregate elasticities, the end result would tend to be a lower than 
anticipated response in the regions of relative corn comparative advan­
tage and a greater than anticipated response in marginal corn producing 
states, other things remaining the same. The final outcome could, 
thus, be a smaller national acreage response than expected. 
Table 5.2. Comparison of acreage response,elasticities with respect to effective diversion 
payments per acre for each crop across regions 
s^Crop^  
Beglon\\ BS CN CT SG SW WW 
Appalachia 
- -0.16 - - - -
Com Belt 
- -0.10 - -0.37 - -0.02 
Delta States -0.08 -0.04 -0.10 -0.16 - -0.20 
Lake States - -0.12 - - -0.14 -
Northeast - -0.08 - - - -
Northern Plains -0.07 -0.11 - -0.05 -0.02 -0.03 
Northwest 
- -
- - - -0.01 
Southeast - -0.08 -0.06 -0.09 - -0.26 
Southern Plains -0.17 -0.13 -0.10 -0.11 - -0.03 
Southwest - -0.01 - - - -0.02 
C^rop codes same as in Table 5.1. 
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Similarly, if there was a desire to reduce corn acreage, setting 
the diversion payment (or deficiency payment in years of voluntary 
diversion) at a level sufficient to induce a significant reduction in 
the Corn Belt could, other things remaining the same, lead to less 
than expected reduction in corn acres in the more marginal corn pro­
ducing area. Likewise, setting the diversion payment such to encourage 
significant reduction of com acres in the more marginal regions (e.g., 
Delta States and Southeast), could in the end result in overreduction 
in, say the Com Belt. 
The possibility of regional support and/or diversion payments 
could be a means of more closely encouraging or controlling acreage 
response to the several crops across the regions. For example, suppose 
the government wished to reduce acres planted to, say, com by 10 per­
cent in each region. Based solely on the effective diversion payment 
and holding all other things constant, the average diversion payment 
level would have to be increased 62.5 percent in Appalachia, 100 percent 
in the Com Belt, 250 percent in the Delta States, 83.33 percent in the 
Lake States, 125 percent in the Northeast and Southeast, 90.91 percent 
in the Northern Plains, and 76.92 percent in the Southern Plains. The 
corn effective diversion payment was not found to be statistically 
different from zero for the Northwest and Southwest. The necessary 
increase in the winter wheat effective diversion payment necessary to 
induce an equal 10 percent reduction in acreage planted ranges from 
38.46 percent in the Southeast to 1,000 percent in the Northwest. 
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Another use of these estimated acreage response functions for 
policy analysis is anticipated. These functions will eventually be 
linked with national demand, livestock, and factor input sectors in 
order to formulate a complete regional-national modeling framework. 
Possible alternatives, which may be analyzed with the complete model, 
are alternative government program influences on both the crop and 
livestock sectors; alternative import/export restrictions for grain 
and livestock commodities; and alternative trends in population and 
per capita income, future crop and livestock yields, prices and meat 
consumption demand. 
While not necessarily a simulation model, the acreage response 
function estimation process seems to follow the three laws of simulation: 
(1) Simulation, like statistics, cannot prove anything; (2) Simulation, 
like statistics, can nearly prove anything; (3) Once started, simulation 
of a system will continue until available funds are exhausted (Dillion, 
1971). An attempt was made in this study to follow a relatively con­
sistent specification for each crop and region. In general, the esti­
mated equations do a reasonable job in tracting the actual observations 
over the 1960-80 time period. Notable areas where improvements are 
needed are functions for the Western Plains. Indications are that per­
haps the western regions may require alternative functional relation­
ships for adequate estimation. 
Once a consistent cost of production series is collected over 
time, the functions in this study could be reestimated based on net 
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returns instead of gross returns. Incorporation of cost data probably 
would improve estimates of regional differences in acreage response. 
Addition and respecification of the several policy variables is 
another potential refinement. Also, alternative risk variable speci­
fications should be investigated further, since the three-year coef­
ficient of variation in actual gross returns received was not univer­
sally successful. The author expects to continually update and 
improve this research. However, the results presented here make a 
useful contribution to regional econometric agricultural production 
analysis. 
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